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Abstract
The empirically supported risk principle demonstrates that correctional agencies can
reduce recidivism by providing greater supervision and rehabilitation services to higher-risk
offenders. The current study examined the paradox that offenders with the greatest risk to
reoffend also have the most potential to successfully change; yet, little research has examined
why some high-risk offenders succeed in programs, while others do not. Analyses examined
whether certain demographic, motivation, and rehabilitative group features were related to
program performance and post-release recidivism. Results showed that in certain rehabilitation
types, statistically significant interactions were observed, such that the relationship between
individual risk and outcome (either program performance or post-release recidivism) differed
depending on individual offender traits, specifically age and motivation to change. In addition,
the relationship between risk and program performance differed depending on group level
factors, specifically average rehabilitation group risk and individuals’ relative position within a
group in terms of their relative degree of risk to reoffend. Although a minority of models
resulted in statistically significant effects, and effect sizes tended to be small, these findings
demonstrate that person and group level factors are important considerations when attempting to
optimize correctional rehabilitation outcomes. These findings have the potential to inform
clinical practice within correctional agencies.
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The Risk Principle Paradox
Offender rehabilitation programs exist to change criminal behavior and reduce rates of
recidivism for those offenders most likely to continue offending (i.e., high-risk offenders).
Paradoxically, those offenders with the highest risk to recidivate also have the most potential to
exhibit the most substantial amount of positive behavioral changes. Hence, it is important to
understand what makes a correctional program effective as well as how the underlying processes
of correctional programing can impact offender change. Although the research literature is clear
on what features should be included to make a correctional program effective (Andrews et al.,
1990; Andrews & Bonta, 2010; Andrews, Bonta, & Wormith, 2011; Lipsey & Cullen, 2007), the
processes that contribute to a correctional program’s effectiveness are unclear (Kroner &
Yessine, 2013). The current study utilizes a multilevel approach (i.e., individual & group level
variables), multiple assessments to track behavioral change, and post program discharge
recidivism information to understand change among high-risk offenders who participate in
correctional programs.
Correctional rehabilitation is differentiated from punitive sanctions; such that,
rehabilitation focuses on interactions with offenders (e.g., discussion, role play, psychoeducation,
etc.) with the goal of motivating, guiding, and facilitating constructive change in offender
characteristics that support criminality (Lipsey & Cullen, 2007). The Risk-Need-Responsivity
(RNR) model of criminal rehabilitation states that the most effective rehabilitation programs
must be customized to address specific problems that are related to criminal behavior (Andrews
& Bonta, 2010). An important component of RNR is the risk principle. The risk principle states
that the amount of supervision and the intensity of programing should be directly proportional to
the offender’s level of risk to recidivate (i.e., commit new criminal offenses), as measured by
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criminal history and demographic variables. Risk is typically considered a basic clinical tool to
help guide correctional program facilitators decide which clients will be the focus of targeting
problematic behaviors and establish attainable goals. Even though risk provides helpful context
for program facilitators, there are gaps in knowledge about the relationship between risk and the
process of successful program completion.
The broad purpose of the current study is to examine how individual-level offender
characteristics and higher-level rehabilitative group factors may interact to influence behavioral
changes, especially for high-risk offenders. Two areas of interest guide the project.
The first research interest that guides the current project is the difference in outcomes for
offenders with similar risk profiles and classifications. In general, correctional programs that
specifically target changeable risk factors show a decrease in rates of recidivism (Andrews &
Dowden, 2005; Desmarais, Johnson, & Singh, 2016; Latessa, 2004), but not all offenders are
uniformly affected by high-quality correctional programming. Current research indicates that the
RNR model of criminal behavior provides a solid theoretical and empirical framework for
effective correctional practices (Andrews et al., 1990; Andrews & Bonta, 2010; Harris,
Lowenkamp, & Hilton, 2015); however, the RNR model does not provide an explanation of why
some high-risk offenders change their behavior and do not reoffend and other high-risk offenders
continue to commit criminal offenses after participation in a correctional program (Andrews et
al., 2011; Polaschek, 2011). The current study examines variables that may assist a more
comprehensive understanding of the differential impact of correctional programming on
individual offenders, especially those offenders with the highest risk to recidivate.
The second research interest investigates how correctional group factors may be
associated with the relationship between individual offender traits and differences in program

2

performance. Correctional programs are typically delivered in a group format; offenders who
participate in correctional rehabilitation will attend programs with other offenders of varying
levels of risk (Lloyd, Hanby, & Serin, 2014). Research suggests that some individual and group
level components can compensate for or exacerbate problematic criminogenic influences of
peers within correctional group programming, including offender competencies (Hanby, 2009),
program facilitator traits (Serran, Fernandez, Marshall, & Mann, 2003), group cohesion
(Marshall & Burton, 2010), and offender motivation to change (Ward, Day, Howells, & Birgden,
2004). However, beyond the well-understood principle that high-risk offenders should receive
more programming, current research has only recently begun to address how risk may be
associated with progress in programs, as well as how individual and group level factors interact
with one another to influence behavior change, program outcomes, and future recidivism. Thus,
it is important to conduct research that aims to examine risk in relation to multiple theoretically
relevant variables, and there are particular advantages to examining programs using multiple
units of analysis, i.e., system-, institution-, program-, and individual-level variables (Ward et al.,
2004).
Combined, these two research areas provide the context for three important questions that
address how high-risk offenders may change: (1) What person-level characteristics are
associated with behavior change among some high-risk offenders while other high-risk offenders
do not change after correctional program participation? (2) How are characteristics of the
rehabilitation group associated with person-level outcomes among offenders within the group?
(3) Is there a relationship between individual offenders’ relative placement in the group (in terms
of relative standing in risk status) and program outcome? These research questions guide the
basis, hypotheses, and methodology of the current study.
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Literature Review
The core research relevant to these questions is literature that addresses the theoretical
context of the RNR model of offender rehabilitation. In the following literature review, the core
components of the RNR model will be covered to illustrate how effective rehabilitative programs
classify offenders and how offenders are placed into a particular correctional program. Building
on the RNR principles, practical applications of evidence-based practices in offender
rehabilitation will be discussed. Differences between correctional programs will be highlighted
to show that program characteristics can vary and those variations have the potential to explain
why some offenders change and others do not. In addition to correctional program differences,
correctional programs designed specifically for high-risk offenders will be discussed to
exemplify the complexities and challenges effective programs face when attempting to change
high-risk offenders’ behavior. To address crucial components of the current study’s research
questions, literature concerning characteristics of both group correctional programs and
individual offender propensities that facilitate therapeutic change will be reviewed. Finally,
unlike the systems-level perspective of the RNR model, research on offender motivation to
change focuses specifically on issues related to program process, i.e., intra-individual factors that
are influenced by both internal drives and external pressures. Motivation to change will be
discussed to exemplify that the internal drives of offenders can act as moderating factors that
work alongside larger rehabilitative framework (i.e., individual-group interactions).
Risk-Need-Responsivity Model of Offender Rehabilitation
The current project is situated within the theoretical context of the RNR model of
offender rehabilitation developed by Andrews and Bonta (2010). The RNR model is derived
from a personality and social learning theoretical foundation, and thus states that criminal
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behavior results from traits that interact with the way an individual observes and learns from
their social environment. In terms of changing criminal behavior, RNR states that the most
effective correctional programs are those tailored to factors related to the likelihood of
reoffending, targeting changeable aspects related to criminal behavior, and adapting program
characteristics to maximize how the offender responds to correctional programming. In other
words, effective programs are defined by the risk principle, the need principle, and the
responsivity principle.
The risk principle. As stated previously, the risk principle describes how programs are
more effective when the amount of supervision and the intensity of programming that an
offender receives is proportional to the likelihood that the offender will recidivate (i.e., low risk
offenders should receive less supervision and participate in less intensive programs, and high risk
offenders should receive more supervision and participate in more intensive programs). To
better inform correctional practice, researchers have developed a myriad of actuarial risk
assessment tools to gauge an offender’s risk to reoffend. These risk assessment tools assess risk
based on static risk (unchangeable factors) and dynamic risk (changeable factors). Actuarial risk
assessments that utilize established predictors of criminal behavior in a concise manner predict
recidivism well, especially for violent and sexual offenders (Campbell, French, & Gendreau,
2009; Hanson & Morton-Bourgon, 2009; Harris, Rice, & Quinsey, 2010; Harris et al., 2015).
Correctional programs that reduce dynamic risk factors should lead to reductions in rates
of recidivism (Desmarais et al., 2016; Douglas & Skeem, 2005). For example, change scores
rated using the Violence Risk Scale – Sexual Offender version were significantly related to
reductions in rates of sexual recidivism (Olver, Wong, Nicholaichuk, & Gordon, 2007). In
addition, therapeutic change was shown to have the expected negative relationship with sexual
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recidivism for higher risk offenders, but a non-significant relationship among lower risk
offenders. Thus, the individuals that benefit the most from receiving some type of correctional
program are those offenders who are at a greater risk to reoffend compared to low risk offenders
who will most likely not reoffend regardless of any behavioral changes (Olver & Wong, 2009).
Similarly, Olver and Wong (2009) conducted a study that examined the relationship
between correctional program completions for sex offenders who met the criteria for
psychopathy (i.e., high risk offenders with high levels of traits related to reoffending) and for
those sex offenders who did not, according the Psychopathy Check List-Revised (PCL-R; Hare
& Vertommen, 1991). Offenders who completed the correctional program had significantly
lower rates of sexual and violent recidivism over a 10-year follow up period and exhibited more
behavioral changes than those who did not complete the correctional program, regardless of the
presence of psychopathic traits. For the present discussion, the important contribution of these
findings is that high-risk psychopathic offenders with high levels of problematic traits were able
to change behavior in a program that addressed these risk factors, rather than factors related to
psychopathy. Thus, when high-quality programming is utilized, high-risk offenders may exhibit
change, even when their clinical presentation suggests they are resistant to change.
Agencies that follow the risk principle and other components of the RNR model have
more successful outcomes, on average (i.e., lower recidivism rates and higher program
completion rates). Unfortunately, most professionals in correctional agencies believe that the
best intervention outcomes occur when more services are provided to lower risk offenders, but
this policy has very poor to no empirical support (Andrews & Dowden, 2006). Additionally, risk
level is rarely considered when offenders are assigned to rehabilitation groups beyond ensuring
that the generally higher risk offenders in the jurisdiction are given access to more services, such
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that offenders with varying levels of risk are often placed in the same group, creating the
possibility that group contact may have a criminogenic impact on relatively lower risk offenders.
The need principle. Andrews and Bonta (2010) stated that variables that are shown to be
the strongest correlates with future criminal behavior are indicators of risk, and thus should be
considered as potential targets within programs. The strongest predictors of recidivism are
known as the central eight risk factors, which are: history of antisocial behavior, antisocial
personality traits, antisocial cognitions, associations with antisocial others, problems with
work/school, problematic family/marital situations, poor use of leisure time, and substance
misuse. Offenders with the most risk have the most need for correctional interventions
(Chamberlain, 2012). As such, criminogenic needs are dynamic risk factors that have a strong or
moderate relationship with criminal behavior. For example, if an offender is a member of a
criminal gang and has a history of heroin addiction, then that offender has criminogenic needs
related to associations with antisocial others and substance misuse. The need principle states that
changes in criminogenic needs are related to changes in criminal behavior. Criminogenic needs
provide intermediate targets that should be addressed by correctional programming, if a
correctional program has the goal of reducing criminal behavior.
The need principle differentiates between criminogenic needs and non-criminogenic
needs, which allows criminal justice agencies and correctional program facilitators to identify
what needs to be addressed during a correctional program. Non-criminogenic needs are dynamic
risk factors that have a weak relationship with criminal behavior (i.e., anxiety, self-esteem, or
depression). Programs that target non-criminogenic needs as a way to change criminal behavior
are ineffective, especially compared to programs that address specific criminogenic needs
(Andrews & Bonta, 2010; Andrews et al., 2011; Baglivio & Jackowski, 2015).
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The responsivity principle. The final component of the RNR model of offender
rehabilitation is the responsivity principle. Broadly, the responsivity principle states that any
rehabilitation program should be delivered in such a manner that is consistent with and
accommodating to an offender’s unique abilities and learning style. The responsivity principle is
the most diverse of the RNR principles since there are many engagement-related aspects and
characteristics that can be unique from one offender to another. Hence, the responsivity
principle is arguably the most complex, and thus is the least studied and understood RNR
principle (Van Voorhis, Spiropoulos, Ritchie, Seabrook, & Spruance, 2013). But, dividing the
principle into two sub-components provides some clarity: general and specific responsivity
(Andrews & Bonta, 2010).
General responsivity. General responsivity states that offenders, just like non-offending
individuals, benefit most from programs that incorporate cognitive-behavioral and cognitive
social learning techniques (Andrews & Bonta, 2010; Polaschek, 2011; Van Voorhis et al., 2013;
Westra, 2011). This sub-principle suggests that program facilitators should attempt to bring
about behavioral change by use of social learning and cognitive-behavioral strategies that include
reinforcement, modeling, role-playing, skill building, rehearsal, and repeated practice of prosocial behaviors until the offender becomes comfortable incorporating pro-social behaviors into
their lives.
Specific responsivity. According to Andrews and Bonta (2010), specific responsivity
states that offenders should be matched to correctional programs/specific therapists based on an
offender’s intelligence, learning abilities, personality traits, interpersonal sensitivity, and
cognitive/emotional maturity. Essentially, what works for one offender may not work for
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another. By considering the strengths and weakness of the specific offender, program outcomes
and program effectiveness are optimized.
Criticisms of RNR. The RNR model of offender rehabilitation has been criticized for
not addressing human agency and an offender’s personal identity during the process of
rehabilitative change (Ward, Mann, & Gannon, 2007). Additionally, critics have stated that
RNR relies too heavily on empiricism, which has resulted in a highly manualized “one size fits
all” approach to offender rehabilitation (Polaschek, 2012; Ward, Melser, & Yates, 2007; Ward &
Maruna, 2007). RNR has also been criticized for not providing enough guidelines for clinicians
and practitioners because RNR is too vague concerning how an offender’s motivation to change
interacts with the responsivity principle (Ward et al., 2007). Finally, RNR does not provide
adequate explanation as to why behavioral change happens and an inability to detect process
variables (Kroner & Yessine, 2013). Although core criticisms about RNR are largely addressed
within components of the underlying theoretical and empirical framework that supports RNR
(i.e., the Personal, Interpersonal, and Community-Reinforcement [PIC-R] perspective; for a full
description see Andrews & Bonta, 2010), there remain a number of unexplored questions,
especially in regards to therapeutic processes, and moderating variables that might help develop
a stronger understanding of the more-established principles within the RNR model.
Age, Risk, and Changes in Criminal Behavior
Beyond criminogenic needs, other individual characteristics have the potential to
influence criminal behavior (Andrews & Dowden, 2006; Andrews & Bonta, 2010; Van Voorhis
et al., 2013). Although these characteristics can influence criminal behavior, their influence is
best hypothesized to be the result of an indirect relationship through dynamic criminogenic risk
factors. Individual characteristics include gender (Vitopoulos, Peterson-Badali, & Skilling,
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2012), race (Piquero, Jennings, Diamond, & Reingle, 2015), or age (Andrews & Dowden, 2005;
Piquero et al., 2015; Van Voorhis et al., 2013). The following section will discuss the role that
an individual offender’s age plays in how an offender commits crime and how an offender
desists from criminal behavior.
Age and criminal behavior over time. Patterns of criminal behavior change over time
as offenders age. Changes in criminal behavior over time are best described by the age-crime
curve (Farrington, 1986; Moffitt, 1993; Piquero, Farrington, & Blumstein, 2003). The age-crime
curve describes the non-linear trend in which criminal offending begins in adolescence, then
steeply increases until the prevalence of criminal behavior peaks in emerging adulthood, and
finally criminal behavior slowly tapers off and offenders gradually desist from criminal behavior
in adulthood.
There is debate in the literature regarding the importance of age as a contributing factor
to how offenders initiate criminal behavior and how offenders desist from criminal behavior (El
Sayed, Pacheco, & Morris, 2016). Developmental theories state that age has a causal effect on
criminal behavior (El Sayed et al., 2016; Moffitt, 1993). These developmental theories of age
and criminal behavior put emphasis on the age in which criminal offending begins (i.e., age of
onset) as the primary influence on future criminal behavior (including desistance from criminal
behavior).
Alternatively, propensity theories extend beyond an emphasis on the age in which
criminal behavior begins to suggest that after the first instance of crime, future criminal behavior
is dictated by variations in individual differences of offenders (El Sayed et al., 2016; Hirschi &
Gottfredson, 1983). Essentially, factors specific to an individual offender (i.e. risk and
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criminogenic needs) influence the relationship between when an offender starts offending and
how criminal offending persist or desists over time.
Even though the age-crime curve illustrates age’s potential relationship with criminal
behavior and age has a fairly robust ability to predict criminal behavior, there are limited
empirical investigations explaining how an offender’s age can impact criminal behavior
(Sweeten, Piquero, & Steinberg, 2013). Age of criminal behavior onset is not the only aspect in
which age is relevant to crime, especially in the context of offender rehabilitation.
Age and offender rehabilitation. In terms of changing criminal behavior, the age in
which criminal behavior began is not an important factor for rehabilitation because age at onset
is an unchangeable, static factor (Andrews & Bonta, 2010). Under the RNR model, age should
be considered an issue of specific responsivity. As shown in a meta-analysis conducted by
Andrews and Dowden (2005), juvenile male offenders respond poorly to correctional
interventions due to an interaction of age and gender. Andrews and Dowden’s finding that
juvenile offenders respond poorly to correctional interventions was not an initial hypothesized
finding and the authors strongly argued that more research is needed to explicitly test the
relationship between age and correctional program performance.
In addition, Van Voorhis and colleagues (2013) found that older male offenders (28-34
years) made the most therapeutic gains while participating in correctional programming. This is
consistent with the context of the age-crime curve, because older offenders are in a cohort that is
generally declining in criminal behavior.
These two studies suggest that age plays a role in how offenders respond to correctional
programing, albeit an indirect role given that a demographic variable has limited psychological
meaning in relation to individuals’ decisions to commit crime. More specifically, desistance
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from criminal behavior does not occur in a vacuum. Individual traits, like age, have a role to
play but there are factors outside of an individual offender that can also interact with individual
traits. For many offenders, the type of correctional programing, the quality of a correctional
program, and whether a program is in a group environment are common external factors that
influence how an offender desists from criminal behavior.
Correctional Programming and the Process of Behavioral Change
Correctional programs that follow the principles of the RNR model demonstrate reduced
recidivism (Andrews et al., 2011; Andrews & Dowden, 2005; Latessa, 2004; Lipsey & Cullen,
2007), as well as, produce more positive outcomes than programs that do not follow these
principles (Andrews et al., 1990; Gendreau, Little, & Goggin, 1996). Thus, it is clear that the
current body of literature provides an understanding of what changes criminal behavior, but the
current literature is limited in the understanding of how criminal behavior changes (Kroner &
Yessine, 2013). Despite gaps in the knowledge base concerning the process of change, there are
a few areas that shed light on how change occurs, which include a) differences across
correctional programs and differences within correctional programs, b) the mechanics of withinindividual behavioral change, and c) the effects of correctional group membership and level of
group cohesion.
Not all correctional programs are created equal. Offender rehabilitation can be
considered a form of crime prevention since the goals of most programs are to stop future
recidivism. Thus, a large number of offenders have some experience with institutional
rehabilitative programs (Serran et al., 2003). Even though many offenders attend some type
correctional program, not all offenders have the same outcomes. The literature is unclear as to
why some offenders change and others do not, but there is substantial literature regarding why
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some programs and interventions are effective and others are not. Practically, legal factors,
funding, and organization factors influence correctional agencies. These factors have an impact
on the rehabilitative quality of a program. Due to differences in the practical factors, some
communities, organizations, and individual programs are more able to offer effective evidencebased correctional programs (Lowenkamp, Latessa, & Smith, 2006; Taxman, Cropsey, Melnick,
& Perdoni, 2008; Wright, Pratt, Lowenkamp, & Latessa, 2012). Additionally, an agency’s
rehabilitative philosophy has an impact on implementation and fidelity of high-quality, researchinformed correctional programs. Agencies that consider their role in the criminal justice system
to be rehabilitative are more likely to use high-quality, evidence-based correctional programs,
which have a positive impact on recidivism for juvenile offenders (Lipsey, 2009) and on adult
offenders (Lowenkamp, Flores, Holsinger, Makarios, & Latessa, 2010). An agency’s ability and
willingness to adopt research-based correctional programs has a substantial impact on the
therapeutic environment for which a correctional program takes place.
Yet, in the same way that there are variations between correctional programs, there are
also variations with a single correctional program. Within a single program, there are differences
that can account for varying levels of program effectiveness. Differences between pre and post
change scores have been reported for groups of sex offenders in the same program (Marshall et
al., 2003). Furthermore, changes on risk factors as well as the relationship between antisocial
traits and peer support showed significant differences across groups that were part of the same
program (Pankow & Knight, 2012; Schlager & Pacheco, 2011). The previous studies point to the
importance of within-program differences, but these studies have not explicitly investigated
between-group differences, which, unfortunately, leave an unclear understanding about
important processes of change (Lloyd et al., 2014).
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Correctional programming for high-risk offenders. Since positive behavioral changes
will have the most impact among offenders with the highest risk to recidivate, it is important to
understand factors that contribute to both successful rehabilitation programs for high-risk
offenders as well as the potential individual-level characteristics that could facilitate change.
High-risk offenders who are most likely to recidivate that require the most programming
services due to high levels of criminogenic needs (Chamberlain, 2012; Sperber, Latessa, &
Makarios, 2013), and are most resistant to correctional programming; meaning, high-risk
offenders are less likely to exhibit behavioral change compared to medium or low risk offenders
(Polaschek, 2013), but will exhibit more meaningful change compared to low-risk peers if
change occurs.
Correctional programs designed specifically for high-risk offenders should follow the
guidelines of RNR, in that, the highest risk offenders should receive the most intensive
correctional programming. In addition to incorporating effective correctional practices into
correctional programming, certain factors provide added benefit for high-risk offenders,
including: Establishing a strong therapeutic alliance in the early stages of correctional
programming with program facilitators and counselors (Polaschek & Ross, 2010), transitioning
supervisory individuals (i.e., probation officers, correctional agency directors, social workers,
etc.) into a dual-role capacity that allows them to still be firm and fair but to also use their
authority to facilitate therapeutic change (Kennealy, Skeem, Manchak, & Eno Louden, 2012;
Skeem, Eno Louden, Polaschek, & Camp, 2007), and incorporating motivational interviewing
techniques into existing cognitive-behavioral programs to address resistance to correctional
programming typically exhibited by high-risk offenders (Anstiss, Polaschek, & Wilson, 2011;
Austin, Williams, & Kilgour, 2011).
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According to Polaschek (2011), there are few correctional programs that utilize
cognitive-behavioral practices for high-risk offenders, but those that do will typically introduce
high-risk offenders into stable therapeutic communities (housed in facilities that are designed to
support a therapeutic environment) that are expensive and resource intensive. In these programs,
highly trained and specialized therapeutic staff work with the same small group of offenders
throughout the duration of the intervention. The content of the programming places emphasis on
developing a healthy lifestyle while simultaneously addressing criminogenic needs.
Furthermore, considerable time and effort is placed on developing communication between staff
concerning progress updates for residents, planning next steps in the program, then
communicating information to the residents. These types of interventions would most accurately
be described as therapy instead of programs, but because of the content of the interventions falls
under a broad cognitive behavioral framework, they can still work in similar ways to correctional
programming.
Still, according to Polaschek (2013), programs developed for high-risk offenders are,
typically, poorly defined correctional interventions and most are “demonstration programs” that
have very little research data and have not been implemented on a wider scale.
Group Correctional Program Factors and Individual Capacities
Correctional group membership and cohesion. Group sessions are the typical format
in which a correctional intervention is delivered to offenders (Lloyd et al., 2014; Polaschek,
2011). Additionally, group correctional programs are an effective alternative to one-on-one
programming sessions (Looman, Abracen, & Di Fazio, 2014). Since group sessions are so
prevalent in correctional programs, group dynamics play a role in how offenders participate in
the program and how offenders apply what they have learned from correctional programming.
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Clinical practices that are relevant for one-on-one interventions also have an impact on
correctional program groups. For example, Serran and colleagues (2003) state that therapist
characteristics like quality communication skills, fostering teamwork, warmth, empathy,
rewarding, directness, and firmness can have a substantial impact on the process of change for
offenders in group programs. Additionally, clinical features unique to groups are relevant, such
that group cohesion and functionality have an impact on how the group as a whole participates,
as well as, how individual offenders within the group participate and change (Marshall & Burton,
2010; Shechtman & Leichtentritt, 2010).
In terms of offender specific issues, group correctional programs are useful for
facilitating discussion and decreasing resistance to self-disclose through social group feedback
and through decreasing isolation and alienation (Allam, Middleton, & Browne, 1997; Frost,
Ware, & Boer, 2009). Alternatively, group correctional programs also merit caution because coparticipants have the potential to exacerbate existing problems with pro-criminal behavior and
attitudes through peer reinforcement and modeling of problematic behavior (van der Put et al.,
2013).
There is considerable literature on the effects of group membership on deviant juveniles
who are participating in correctional group programming. For example, if the correctional
programming is not based on cognitive-behavioral practices and if there are only antisocial
juveniles in the group, then the programming will produce fewer benefits or no benefits;
exposure to prosocial peers is required for positive behavioral change (Ang & Hughes, 2002;
Waldron & Turner, 2008). More specifically, juveniles have reductions in aggressive behavior
when placed into either individual one-on-one interventions or group programming that includes
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a variety of antisocial and prosocial individuals (Shechtman & Ben-David, 1999; Shechtman &
Leichtentritt, 2010).
Although the literature concerning juveniles in correctional group programming is well
developed, the literature concerning adult offenders participating in correctional group
programming is relatively unclear, and the little that is known is drawn from general effective
offender rehabilitation. What is understood about adult offenders in correctional group programs
includes: High quality correctional group programs utilize cognitive behavioral techniques
(Allam et al., 1997; Kroner & Yessine, 2013; Polaschek, 2011; Rojas & Peters, 2016), group
programs that have rehabilitative goals of changing antisocial attitudes have the most positive
outcomes (Andrews & Dowden, 2006; Andrews & Bonta, 2010; Serin, Lloyd, Helmus, Derkzen,
& Luong, 2013), and group co-participants have an impact on changing antisocial attitudes and
beliefs (Andrews, 1980; Lloyd et al., 2014).
The attitudes and beliefs that are expressed by group co-participants in correctional group
programming are important factors in determining offender outcomes. Andrews (1980)
conducted a series of randomized experiments that investigated the impact of offenders
interacting with prosocial community volunteers as a component of group correctional
programming on changing pro-criminal attitudes and beliefs. Andrews found that offenders
were more successful at learning prosocial behavior patterns when offenders were part of groups
that promoted positive interpersonal interactions and were structured to change pro-criminal
attitudes and beliefs. Furthermore, Andrews found that groups that were led by community
volunteers were more successful at facilitating positive interpersonal interactions and causing
more prosocial changes than (a) groups that included inmates only with no prosocial volunteers
or (b) groups that only participated in recreational activities. Hence, antisocial individuals
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interacting with prosocial individuals is an effective means to changing antisocial behavior
patterns, as long as the correctional programming is structured to focus on changing antisocial
attitudes and beliefs. Thus, offenders who interact with prosocial group members show positive
changes towards prosocial attitudes and beliefs, which shows that changing attitudes and beliefs
is a crucial factor in changing criminal behavior (Serin et al., 2013).
Additionally, group composition explains some variation in recidivism outcomes for
offenders who participate in correctional group programming (Lloyd et al., 2014). For
correctional groups that address offense-specific issues (i.e., family violence and sex offending),
group membership was shown to explain differences in likelihood of a new offense.
Furthermore, recidivism rates were relatively lower for offenders with membership in groups
that were characterized lower average risk compared to offenders from groups with higher
average risk.
Individual offender treatment capacities. Group effects are associated with program
performance and future recidivism, but those effects do not impact each member of a
correctional group evenly. Individual differences in terms of motivation and capacities to learn
from correctional programming help explain why group composition is unlikely to affect every
member equally (Hanby, 2009). The functional capacity model states that behavior change
depends on three considerations. First, offenders must have a desire to learn, attend to directions
of correctional programming, and engage in the content of the programming. Second, an
offender must be able to acquire the basic skills and knowledge needed to change behavior.
Finally, offenders must have some cognitive flexibility to allow them to apply the basic
knowledge and skills to their specific circumstances. Hanby (2009) identified treatment
capacities derived from the functional capacity model. Treatment capacities are factors of
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specific responsivity that have the potential to interact with correctional group factors that either
hinder or facilitate program participation, successful completion of correctional programming,
and positive behavioral change. The treatment capacities identified by Hanby (2009) are: Need
for change (motivation, egotism, hostility and empathy), literacy and numeracy (basic skills of
reading comprehension and writing), cognitive flexibility (problem solving and stress
management skills), knowledge acquisition (concentration, memory, and potential learning
difficulties), cognitive awareness (factors related to social awareness and reflectiveness), and
inhibitory control (factors related to impulsivity and thrill seeking behaviors).
Building on Hanby (2009), Lloyd and colleagues (2014) tested whether more
criminogenic co-participants were associated with a dampening effect on the relationship
between personal capacities and program outcome. The correctional group programs that were
examined included living skills, attitudes, substance misuse, violence, family violence, and
programs for sex offenders. Multilevel analyses of individual capacities, risk diversity of group
co-participants within different types of correctional programs, and program performance
revealed that some capacities in some correctional program groups protected against the
influence of homogeneous groups that consisted of co-participants with higher than average risk
level. Additionally, risk diversity was associated with some capacities and program
performance. Higher capacity individuals were protected from the negative effects of poor
program conditions (i.e., poor group cohesion or the presence of program facilitator traits that are
not conducive of quality correctional programming) but only when the risk of group coparticipants was more heterogeneous (in terms of varied risk levels). Furthermore, factors
related to offender capacities were typically more positive and more pronounced in groups that
were heterogeneous, but that was not always the case.
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In some cases, group characteristics accounted for differences between groups within the
same type of program. For instance, group average risk accounted for 36% of the variance in
whether cognitive flexibility was (or was not) positively related to program performance across
substance misuse groups. It is important to note that some of the relationships between offender
capacities, risk diversity, and program performance approached but did not reach traditional
levels of statistical significance, but the important contribution from this study is its emphasis on
the association between group composition and outcomes in adult correctional programs. In
short, group membership appears to be associated with program performance and recidivism.
Motivation to Change
Like previously stated, individual offender capacities at least partly explain why
rehabilitation group effects do not impact group members uniformly. Motivation to change
behavior before starting a correctional program is an important capacity for program facilitators
to capitalize on for improving program performance. Motivation is an important catalyst for any
individual attempting to change problematic behaviors to behaviors that are more desired,
especially for offenders. Broadly, motivation to change is an individual’s level of determination
or willingness to change behavior through active participation in programing (Simpson & Joe,
1993). Narrowly, an individual’s motivation to change encapsulates cognitive, emotional, and
behavioral factors that are specific to the individual. An individual’s motivation to change is also
defined by conditions that are a result of external factors that are relevant to the individual’s
physical environment or social bonds (Rosen, Hiller, Webster, Staton, & Leukefeld, 2004).
Similarly, the presence of characteristics within an individual or aspects of the
therapeutic environment that are supportive of therapeutic change contribute to the individual’s
level of program readiness (Ward et al., 2004). According to Mossiere and Serin (2014), there
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are inconsistencies with how motivation to change and program readiness are defined that
contribute to uncertainty in how these may impact offender recidivism.
Studies of motivation typically use correlational designs of self-reported data that make
cross-sectional comparisons of individuals with different levels of motivation. However, selfreport data can result in biased conclusions because individuals may express beliefs that are
socially desirable but not necessarily true (Mossière & Serin, 2014). Also, cross-sectional
designs are only beneficial for short-term predictions (Casey, Day, & Howells, 2005).
Understanding the relationship between motivation and behavioral change is important
because an individual’s level of motivation is considered a prerequisite upon entering any
therapeutic program, and without proper motivation the program facilitator will be able to
accomplish virtually nothing. Simpson and Joe (1993) state that lack of motivation has been
cited as the reason for failure of individuals to enter any type of program, stay in a program,
comply with programming, and succeed in program.
In terms of offender rehabilitation, offenders typically experience some level of coercion
to enter into rehabilitative groups because they are mandated to participate; however, the
relationship between increased motivation and positive post-program outcomes is still applicable
within offender populations. According to Andrews and colleagues (2011), motivation fits within
the broader RNR framework as a non-criminogenic need and should be addressed as an issue of
specific responsivity. Since Andrews and colleagues (2011) emphasize criminogenic needs over
all other factors, they argue that program facilitators should only capitalize on non-criminogenic
needs in the context of criminogenic needs. By capitalizing on existing motivation or increasing
motivation to change, any gains or progress in correctional programming is effectively
maintained. Thus, understanding how motivation to change impacts an offender’s
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responsiveness to a correctional program allows for program facilitators to maximize treatment
effectiveness and increase positive intervention outcomes.
To fully understand how motivation relates to behavioral changes through correctional
programming, it is important to first understand how levels of motivation are conceptualized. In
some conceptual models, fluctuations in motivation to change are conceptualized as sequential
stages of change; in other models, motivation to change is defined on a continuum.
Models that define levels of motivation in stages state that an individual has no
motivation or little motivation to change during the earliest stages. Individuals cannot progress
to later stages until they have accepted certain aspects of their behavior that allow them to
increase their motivation (Prochaska & DiClemente, 1982; Simpson & Joe, 1993).
Models that define motivation to change as a continuum state that an individual will not
enter treatment and successfully complete treatment until certain internal and external conditions
have been met that will increase the individual’s motivation (Ward et al., 2004).
Theoretical Models of Motivation and Readiness to Change
Texas Christian University Treatment Motivation Model. Simpson and Joe (1993)
described the Texas Christian University (TCU) Treatment Motivation Model as a sequential
model of motivation to participate in programming. The stages are based on an individual’s own
personal perceptions of their motivation. The individual’s perceptions represent the cognitive
interpretations and processes the individual uses to evaluate the many sources that impact
motivation (i.e., legal, family, peer, community). The stages of the TCU model are problem
recognition, a desire for help, and treatment readiness (see Figure 1). Each stage is assessed
either by the individual self-reporting their cognitions and surroundings or by a professional’s
clinical judgment.
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Figure 1. The Texas Christian University Treatment Motivation Model. Adapted from
“Motivation as a predictor of early dropout from drug abuse treatment,” by D. D. Simpson, & G.
W. Joe, 1993. Psychotherapy, 30(2), p. 357-368.
The first stage of the TCU model centers on one’s perception about whether the behavior
is problematic. In this stage, the individual either acknowledges that the behavior is a problem or
the individual is in denial of the issues and problems that the behavior causes.
The second stage is identified by a desire for help. At this stage, the individual has
acknowledged that the behavior is problematic and that there is an intrinsic need for help to
change the behavior.
The third stage is treatment readiness. At this point, the individual focuses on some
degree of commitment to participation in rehabilitation. The individual is motivated to
participate in rehabilitation to actively change their behavior.
A strength of the TCU model is the simplicity within the way the model conceptualizes
motivation to change. By categorizing motivation into three definitive groups that define the
complete model, the TCU model allows for a simple method of understanding behavior change
for individuals involved in drug rehabilitation.
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The TCU model’s attempt to have a simple conceptualization of motivation also weakens
the model’s ability to predict and explain motivation’s influence on behavioral change because
much of the finer aspects of motivation are lost in a simple conceptualization. According to
Longshore and Teruya (2006), the dimensions of the TCU Treatment Motivation Model, when
tested separately, have inconsistent predictive validity. In other words, the TCU Model predicts
treatment retention and treatment outcomes in some studies examining the effectiveness of drug
abuse treatments, but does not predict in other studies.
Simpson and Joe (1993) stated that an individual’s perceptions of their motivation
represents the many internal and external factors that impact motivation for change (i.e., legal,
family, peer, community), but the model itself does not address the external factors and only
implies that external factors influence individual perceptions associated with internal factors (see
Figure 1). This is problematic because the model ignores important contextual factors that
contribute to motivation and could be a potential target of treatment.
The TCU model was developed as a framework to understand the motivation of
individuals in drug rehabilitation programs, but to understand and conceptualize readiness to
change within a broader framework, a much more general model of motivation needs to be
discussed (Casey et al., 2005; Longshore & Teruya, 2006; Rosen et al., 2004; Serin & Lloyd,
2009; Tierney & McCabe, 2004).
Transtheoretical model of behavior change. The Transtheoretical Model of Behavior
Change (TTM) is similar to the TCU model in that it is a sequential model of motivation to
change. TTM is a model that attributes motivation to change by assessing the attitudes,
intentions, and behaviors that are relevant to where an individual is situated in the process of
changing behavior (Tierney & McCabe, 2004). The stages of the TTM model are the pre-
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contemplation stage, the contemplation stage, the preparation stage, the action stage, and the
maintenance stage (see Figure 2). Individuals who are further into the stages of change are more
motivated to see their problematic behavior changed and replaced with a more desirable behavior
(see bottom right of Figure 2). A fundamental premise of TTM is that change rarely happens due
to one sudden event, but change is a chain of events that leads to an individual gradually
accepting the desired behavior (Casey et al., 2005).

Figure 2. The Transtheoretical Model of Behavior Change. Adapted from “Transtheoretical
therapy: Toward a more integrative model of change,” by J. O. Prochaska, & C. C. Di Clemente,
1982, Psychotherapy: Theory, Research, and Practice, 19(3), p. 276-288.
According to Prochaska and Di Clemente (1982), the first of the stages of changes is precontemplation, which is either characterized by the individual not accepting that there is a
behavioral problem that requires change, or the individual not considering any change in the
foreseeable future.
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The second stage of TTM is contemplation. This stage involves the individual having
some level of awareness that there is a problem as a result of their behavior, as well as
acknowledging the possibility of behavior change
The third stage of TTM is the preparation stage. In this stage, the individual now
acknowledges that behavioral problems exist. The individual is intending on or planning to take
action towards changing problematic behavior.
The fourth stage of change of TTM is the action stage. Here, the individual is starting to
execute their plan of action from the previous stage.
The final stage of change of TTM is the maintenance stage. At this point, the individual
has developed a sense of how the particular program they engaged in has affected their behavior
and now the individual works to maintain change.
For most of the individuals that aim to change problematic behavior, the process of
change that follows TTM will take multiple attempts and cycling back and forth through the
stages of change before long-term behavioral change will take place (Casey et al., 2005).
TTM has considerable potential for explaining offender motivation and readiness for
change (Casey et al., 2005; Chambers, Eccleston, Day, Ward, & Howells, 2008; Serin & Lloyd,
2009). Similar to those who misuse substances, offending behavior is oriented towards shortterm rewards over making long-term gains. But, despite the similarities, TTM is weak when it is
applied to behaviors that are not related to substance misuse rehabilitation (Serin & Lloyd,
2009). Substance misuse behavior is frequent, occurring on a consistent basis, while more
general criminal behavior is inconsistent and sporadic. Finally, the time periods for each stage of
change are arbitrary so each of the stages is not necessarily qualitatively different from one
another (Sutton, 2001). For instance, Sutton (2001) argues that the pre-contemplation,
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contemplation, and preparation stages are arbitrary segments of an underlying continuous factor
that Sutton describes as “planned time to action.”
In terms of recidivism prevention, the low risk offender in the pre-contemplation or
contemplation stages should not be involved in any program nor should they be considering
participation due to the already low frequency of the behavior. Having low risk offenders
participate in treatment or supervision will increase their risk to recidivate. Low risk offenders in
treatment or under excessive supervision have been shown, on average, to experience slight
increases in recidivism compared to low-risk offenders not subject to these services, due to either
putting excessive pressures on the offender (i.e., recidivating through technical violations) or
exposing the lower risk offenders to higher risk offenders (Andrews & Bonta, 2010).
Adding to the criticisms, TTM and TCU Treatment Motivation Model both use cut-offs
to assign arbitrary groups to motivation (which is a continuous variable), which causes both
models to have poor measurement reliability and utilization across different variables and subject
matter (MacCallum, Zhang, Preacher, & Rucker, 2002).
Both the TTM and the TCU models were developed using populations of substance
misusing individuals, and when either model is applied to other populations, the model has
weaker explanatory ability. By contrast, a model of change that was developed specifically to
explain motivation and readiness to change for an offender population is the Multifactor
Offender Readiness Model.
The multifactor offender readiness model. Ward and colleagues (2004) developed the
Multifactor Offender Readiness Model (MORM) to address the practical problems that arise
because the constructs of responsivity and motivation are not specific enough or detailed enough
to guide program facilitators how to develop an effective dynamic with offenders in programs.
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According to Ward and colleagues (2004), the major component of the MORM is that
program readiness is a function of both internal and external factors (see Figure 3). Internal
factors are variables related to the specific offender that will lead to higher program engagement.
Internal factors include cognitive factors, affective factors, volitional factors, behavioral factors,
and identity factors. External factors are variables related to the context that will also lead to
higher program engagement. External factors are circumstances, location of treatment,
opportunities, resources, interpersonal support, and the characteristics of the treatment program.

Figure 3. The Multifactor Offender Readiness Model. Taken from “The multifactor offender
readiness model,” by T. Ward, A. Day, K. Howells, & A. Birgden, 2004, Aggression and Violent
Behavior, 9, p. 645-673.
The MORM model states that an offender will be ready to change criminal behavior to
the extent that the offender possesses optimal internal factors and treatment takes place in an
external context that is supportive of the therapeutic process. The MORM stresses the
importance of how internal factors and external factors influence and interact with one another.
If certain internal factors are not optimal enough, then higher levels of external factors can
compensate and even increase motivation to optimal levels and vice versa. The interaction of the
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internal and external factors differentiates MORM from other motivational models. The
components of both internal factors and external factors are briefly discussed below.
Internal factors. Internal factors are personal aspects that are specific to the offender that
are related to increasing readiness to change. The internal factors that make up the MORM are
cognitive, affective, volitional, behavioral, and identity factors.
Cognitive factors. Cognitive factors in the MORM model are the beliefs and mental
strategies the individual uses and incorporates into their perceptions of rehabilitation.
Affective factors. The affective factor relates to the emotional state of an offender. If
emotional dysfunction is present then feelings of hostility and high physiological arousal can
lead to negative feelings toward rehabilitation and cause tension between the offender and the
program facilitator (Ward et al., 2004).
Behavioral factors. There are three types of behaviors that influence readiness. The first
is that the offender has identified criminality as a problem. The second is seeking help to change
criminality. Third, the offender must be committed to the therapeutic process.
Volitional factors. In this context, volition means that the offender is intending or
planning to enter rehabilitation. The offender has the goal of going to and participating in
rehabilitation.
Personal-identity factors. An important issue is the perceptions an offender has towards
their own identity. Whether the offender’s identity has the ability to allow for a crime-free
lifestyle plays a large role in the offender’s readiness to change.
External factors. These factors are related to the context that surrounds an offender and
how that context impacts the offender’s readiness to change. External factors are circumstances,
location, opportunities, resource, support, and program factors.
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Circumstance factors. Circumstance refers to the context that facilitated an offender
entering treatment. The important factor to consider is whether or not the offender is coerced or
mandated into rehabilitation.
Location factors. The location of the offender is an important factor to consider. An
important distinction is if the offender is serving a community or prison sentence.
Opportunity factors. Opportunity refers to the availability of programs in the agency or
institution in which the offender is located. An important consideration is whether or not a
facility is ready to effectively work with an offender who is willing to change.
Resource factors. The capacity and resources of a particular program are important
because if the program is able to offer rehabilitation that can meet a multitude of problems and
can deliver high-quality services to an offender that will in turn increase the offenders readiness
to change.
Support factors. In the MORM model, the readiness of an offender to enter any
rehabilitation may be the result of the amount of support they received from other individuals
(i.e., friends or family).
Program factors. Once an offender has decided to seek help, the offender must
participate in a program that works for them. Whether or not the program addresses the specific
needs of the offender is the program factor.
The MORM model differentiates itself from both the TTM and the TCU model because it
places emphasis on the perceptions of the offender. How the offender views rehabilitation and
views their own role in the rehabilitation process plays a substantial role in the MORM model.
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Finally, the MORM model does not categorize a continuous motivation and readiness to
change variable. The MORM model also does not rely on sequential stages of change paradigm,
like the TTM and TCU models.
Despite the strengths that allow the MORM to explain the development of motivation
among offenders, there are limitations in how the MORM defines behavioral factors. The three
behavioral factors of identifying problems, seeking help, and commitment to the change process
have some behavioral components, but each factor is largely a cognitive process rather than a
behavioral process. In addition, the MORM is a largely untested model and any conclusions and
explanations drawn from the MORM should be interpreted with care (Hanby, 2009).
Summary. The previous models are relevant and helpful conceptualizations of
motivation to change because all the models place some emphasis on individuals’ perceptions of
their behavior, individuals’ thinking patterns, and how perceptions and thinking patterns
influence their surroundings. Additionally, the models state that an individual’s motivation does
not develop in one single event, but develop over time with many internal and external variables
influencing how and when motivation and readiness manifest and influence change. To some
degree, the previous models acknowledge the dynamic processes that motivation influences
behavioral change which allows the models to have some real-world practicality and application.
Finally, the previous models convey the inconsistent nature of motivation. An offender’s
motivation to change can be at different levels at different points in time.
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The Present Study
The purpose of this study was to examine characteristics of a sample of offenders (i.e.,
demographic information, motivation to change, risk, etc.) who attended programs while
incarcerated to explore differences between high-risk offenders who changed their behavior and
high-risk offenders who did not change their behavior (i.e., by examining ratings of progress
recorded by program providers, and post-release recidivism). In addition to person-level
variables, the analyses also examined the relationship between the overall risk of members in a
rehabilitation group and individual offenders’ program performance. Hence, in order to explore
how high-risk offenders may succeed in programs, this study examined the interaction between
individual characteristics and rehabilitation group characteristics.
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Hypotheses
The overall goal of the current project was to explore how internal factors, external factors,
and the interaction of internal and external factors may be associated with correctional program
performance and future recidivism. External and internal factors are two important vantage
points that should be used to understand rehabilitation (as discussed in MORM, but note that the
current study was not designed as a direct test of MORM; Ward et al., 2004). The first
hypothesis examined the role of internal factors in association with program performance and
future recidivism, the second hypothesis examined the role of external factors in association with
program performance, and the third hypothesis examined how internal and external factors may
together be associated with program performance. Thus, three hypotheses were tested:
1. Among generally high-risk offenders, person-level factors of offender age and offender
motivation will be related to an offender’s program performance and future recidivism,
such that younger offenders and offenders with lower motivation will demonstrate poorer
program performance and higher recidivism. However, these internal factor variables
will also interact with an offender’s level of risk to recidivate. Specifically, lower-risk
offenders who are also older in age will show higher post-program performance and
lower recidivism, compared to higher-risk offenders younger in age. Lower-risk
offenders with higher pre-program motivation will show higher post-program
performance and lower recidivism, compared to higher-risk offenders with lower preprogram motivation.
2. On average, offenders with higher risk will have lower program performance ratings.
Further, the inverse relationship between risk and program performance will be stronger
in rehabilitation groups with higher average risk. Similarly, on average, higher pre-
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program motivation scores will be associated with higher post-program performance
scores. Further, the relationship between motivation and program performance will be
stronger in groups with lower average risk.
3. The overall average risk of a correctional program group will interact with the risk level
of the individuals within the group, such that, offenders with risk scores lower than the
group average will demonstrate poorer program performance and individuals with risk
scores higher than the group average will demonstrate higher program performance.
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Method
Participants
Data included information on all offenders who were admitted to Canadian federal
institutions between April 2006 and March 2008 (N = 10,081). Within this sample, offenders
who participated in at least one correctional program were retained for analyses (n = 2,417).
Selected participants were male (Mean age = 33.18, SD = 10.22, range = 17-81), typically
Caucasian (69.2%), and had at least one criminal offense prior to their index offense (91.6%). At
intake, most participants were rated at moderate risk to reoffend (44.9%) or high risk to reoffend
(44.2 %). Many participants were assessed to have high levels of criminogenic needs (63.3%) or
moderate levels of criminogenic needs (31.4%), whereas 71.3% of were assessed to have
moderate levels of motivation to participate in programs.
Correctional Programs
Participants were placed into correctional programs organized by offense type and
specific level of criminogenic needs. From the total number of correctional programs offered by
the Correctional Service of Canada (CSC), only programs that incorporate psychosocial learning
were used within analyses. Offenders may have attended one of six correctional programs; these
included substance misuse programs (56.7%), peer and attitude programs (11.8%), life skills
education (10.1%), violence reduction programs (9.3%), family violence programs (7.1%), and
sex offender programs (5.0%).
The programs offered by CSC are officially accredited, standardized, regularly evaluated
for fidelity, and delivered by highly trained program providers. Fidelity information was not
available concerning the sessions attended by study participants, but due to the consistent staff
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training, effective program content, manualized delivery of program content, and level of
oversight, little variation due to implementation across groups and locations is expected.
All correctional programs were group programs, ranging from 10-12 participants per
group. Each type of correctional program was offered with low intensity (8-45 hours), medium
intensity (50-200 hours), or high intensity (160-400 hours). Additionally, Aboriginal offenders
participated in culture-specific programs that were similar to medium and high program intensity
groups.
Measures
Program performance. The Generic Program Performance Measure (GPPM; Stewart,
Usher, & Vandermey, 2015) was used to assess offender program performance and behavioral
change. The GPPM is a dynamic measure of correctional program progress towards behavior
change goals common across correctional programs. The GPPM is a 17-item interview measure
completed by program facilitators at the beginning and at the end of correctional programming
for each offender (although five items are scored only at program completion). Items are rated
on a 5-point scale ranging from -2 (need considerable improvement) to 2 (very good). The
GPPM consists of three subscales; performance (demonstrates skills, knowledge and attitudes
taught and ability to recognize problematic behavior), effort (willingness to learn and practice
content of programming during the duration of the program), and responsivity (motivation to
change, learning abilities, and alliance with program facilitators). Pre-program items are scored
on participation during the first two sessions, pre-program interview, and file information. All
effort items and some responsivity items are not scored until the post-program assessment. Postprogram items are scored during the final session and a total score is calculated by summing the
post-program scores. The GPPM has been standardized across all correctional programs offered
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by CSC. The GPPM showed good internal consistency (α = .96) and good predictive validity
[AUC = .71, 95% CI = (.69, .74)] in the development sample.
Risk assessment. The Statistical Information on Recidivism-Proxy (SIR-Proxy; Motiuk
& Nafekh, 2001; Nafekh, 2003) was used to assess risk to reoffend up to three years after
assessment (area under the curve [AUC] = .68-.75). The SIR-Proxy combines demographic and
prior criminal behavior (28 items). The SIR-Proxy was developed and standardized using the
population of CSC offenders and ranges from -27 (very high risk to reoffend) to 29 (low risk to
reoffend). Risk to reoffend encapsulates an offender’s prior criminal behavior and orientation
towards crime. The SIR-Proxy demonstrates adequate internal consistency (α = .78).
Recidivism. A two-year follow-up period occurred. Officially recorded data was used to
track whether or not those who participated in correctional programming were re-incarcerated
following release, due to either a new offense or revocation of privileges under community
supervision. The follow-up period lasted until March 31, 2010.
Procedure
The dataset for the current study includes archival information, which consists of the
entire record of individuals who underwent intake to any federal Canadian correctional facility
from April 2006 to March 2008. Data were collected at three time points. First, at intake to
incarceration, demographic information, and risk to reoffend were collected. Second,
correctional programming information was collected at pre- and post- correctional program
participation. Finally, following correctional program discharge, readmission records were
reviewed to determine if recidivism occurred within two years following program discharge.
Analyses focused on high-risk offenders and explored why some high-risk offenders
change behavior and others do not. For Hypothesis 1, offender age was collected as part of the
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standard correctional institution intake procedure. The motivation variable was drawn from a
responsivity item measured as part of the pre-GPPM assessment, which asks the rater to gauge
how motivated an offender is to change behavior. Interaction variables were created using
person-level variables of offender age and offender motivation to change multiplied with an
offender’s risk score.
For Hypothesis 2, a group-level factor was calculated to measure overall correctional
group risk. Calculating the unweighted average risk for each correctional group created the
overall group risk variable. Overall group risk allowed for the estimation of cross-level
interactions in multilevel analyses, such that the relationship between (a) individual-level factors
of risk and motivation and (b) program outcome may be moderated by overall group risk.
For Hypothesis 3, a deviation variable was calculated to determine the degree to which an
individual offender’s risk differed from the lowest risk group member. The deviance variable
was calculated by converting each offender’s SIR-Proxy score to a z-score in the context of the
other members of their correctional group. Specifically, the group member with the lowest risk
was used so his z-score was subtracted from all other z-scores in the group. Thus, because high
SIR-Proxy scores represent lower risk, the more negative an individual’s score on this variable,
the further a higher risk individual was situated away from the lowest risk member of the group,
in terms of their placement relative to others in their rehabilitation group. An interaction term for
individual SIR-Proxy and deviance was calculated by multiplying an offender’s unstandardized
SIR-Proxy score and the offender’s deviance score.
Once all variables were calculated, assumptions of the linear regression model were
tested. Visual inspections of Q-Q Plots showed no violations of normality. Next, visual
inspections of standardized residual plots showed no violations in linearity or homoscedasticity
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of residuals. Residuals were not independent, as expected, given the clustered nature of the
group data. The next section describes how non-independent residuals were addressed through
the choice of statistical model.
Plan of Analyses
Multilevel modeling. Understanding how the relationship between individual offender
risk and program performance may be associated with the overall risk of a correctional
rehabilitation group requires a methodological approach that can account for person level
variables as well as higher level contextual group risk factors. Thus, multilevel modeling is the
most appropriate methodology to model the association of contextual group risk factors with
individual offender level variables within a single model (Field, 2013).
Multilevel models are well suited to test two key components of the current project
(Heck, Thomas, & Tabata, 2013). First, multilevel modeling allows an examination of variable
relationships while accounting for the clustering of individuals into groups, thus controlling for
group characteristics in the analysis. Second, multilevel modeling allows analyses that
investigate the potential of cross-level interactions (interactions between how level-1 factors may
systematically vary across level-2 factors).
According to Field (2013), multilevel models have multiple strengths, which include:
Multilevel models are very robust to missing data and multilevel modeling allows for
examination of differences across both individuals and groups simultaneously. The strength that
is most relevant to the current project is that multilevel modeling can account for clustered data.
The data for the current project was collected from offenders clustered within correctional
program groups. Thus, individual scores are inherently related to the overall group and not
independent from one another. This means that the residuals for each individual will be
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correlated and violates the assumption that residuals will be independent from one another.
Multilevel modeling accounts for the assumption violation by accounting for group membership.
In contrast, ordinary least squares regression cannot account for this type of assumption violation
and produces biased estimates when residuals are not independent (Field, 2013; Heck et al.,
2013).
Fitting a multilevel model to data requires decisions to be made that are based on
theoretical, empirical, and practical knowledge of the topic that is being examined. First, each of
the six different types of rehabilitation groups were treated as separate samples to accommodate
the differences between types of offenders, accommodate differences in correctional curriculum
among the different types of rehabilitation groups, and to increase the interpretability of the
results of the multilevel analyses. Second, intra-class correlation coefficients (ICC) were
calculated to determine if there is significant variance in individual outcomes that could be
explained through non-independent residuals due to offenders nested within correctional
program groups.
Multilevel analyses were conducted using HLM software (Version 6; Raudenbush, 2004).
For all hypotheses, initial model building began by fitting a simple model with no covariates to
the data. For Hypothesis 1 model building, individual offender risk, offender age, offender
motivation to change, the interaction of individual offender risk with age, and the interaction of
individual offender risk and motivation were added to the model at Level 1. For Hypothesis 3
model building, individual offender risk, deviance scores (as described above), and the
interaction between deviance scores and risk were added to the model at Level 1. Level 1
covariates were group mean centered (Enders & Tofighi, 2007). The deviance variable was
entered into the model uncentered because the average group SIR-Proxy was subtracted from
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individual SIR-Proxy scores as part of the process of converting individual SIR-Proxy to zscores; thus, this variable was created to be inherently group mean centered. For Hypothesis 2,
average group risk was added to the model at Level 2 to test group level effects on intercept and
slope variability. Level 2 covariates were grand mean centered to control for Level 1 effects at
Level 2 (Enders & Tofighi, 2007). Finally, as each covariate was entered into the model, the
change in AIC/BIC was calculated to determine if each covariate contributes significantly to the
variance explained.
Parameter estimation. The current study utilized two approaches to estimate model
parameters. To estimate model parameters for the continuous post program performance
outcome, restricted maximum likelihood (REML) was used. According to Snijders and Bosker
(2004) REML is a more effective approach than maximum likelihood because REML produces
less biased estimates of random effects and produces more reliable standard errors and
confidence intervals. Interactions involving the post program performance outcome were probed
using computational tools described by Preacher, Curran, and Bauer (2006).
Penalized Quasi-Likelihood (PQL) was used to estimate the binary recidivism outcome.
PQL accommodates the logit-link function used in logistic regression and can estimate random
and fixed effects (Snijders & Bosker, 2012). In addition, PQL can accommodate potentially low
variability between Level 2 groups (Raudenbush, 2004). Interactions involving the recidivism
outcome were probed using the PROCESS macro for SPSS (Hayes, 2013).
Power analyses. Determining a priori power for multilevel models requires extra
considerations beyond what is needed for single-level analyses. For single-level analyses, the
power to detect a statistically significant effect is dependent on level set for Type I error (α),
sample size, and population effect size (Cohen, Cohen, West, & Aiken, 2013). For multilevel

41

models, sample size considerations for power are also dependent on the number of groups at
Level 2, in addition to the number of individuals within each group (Heck et al., 2013).
Additionally, the power of a multilevel model is also dependent on the between-group ICCs
(Hox, Moerbeek, & van de Schoot, 2010). Larger between-group ICCs indicate that the average
correlations between observations taken from the same group are higher than the average
correlation between observations taken from separate groups.
Table 1
Minimum Estimated Population Effect Sizes Calculated with 80% Power using Established
Intra-class Correlations, with Program Performance as the Outcome for Each Independent
Type of Correctional Program
Number of groups

Established intra-class
correlations

Substance Misuse

277

.25

Minimum estimated
population effect
sizes (δ)
.19

Attitudes

71

.28

.40

Violence

50

.16

.40

Living Skills

49

.32

.51

Family Violence

36

.12

.44

Type of correctional
group

28
.07
.45
Sexual Offending
Note. Established intra-class correlations are taken from Lloyd et al., 2014, which utilized the
same data set as the current project.
Hox and colleagues (2010) suggested estimating power using by power calculators. For
the current project, Optimal Design software (Version 3.01; Spybrook et al., 2011) was used to
estimate minimum detectable population effect sizes (δ) with 80% power between type of
correctional program and program performance. A full description of power calculations for the
current project is available in Table 1. In summary, when there are more groups for a Level 2
factor, there is a higher probability of detecting an effect, if such an effect exists in the
population. For example, analyses with substance misuse groups will be adequately powered to
detect a relationship between variables characterized as a small effect size (δ = .19), given a
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known ICC of .25 for program performance as the outcome variable. In contrast, five of the six
types of correctional programs have relatively fewer Level 2 groups (see Table 1 for remaining
known ICCs), which mean that those groups are only adequately powered to detect relatively
large population effect sizes (δ ≥ .40), if an effect exists in the population.
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Results
The current study investigated the association between (a) individual offender and
rehabilitation group factors, and (b) rehabilitation program performance and future criminal
behavior. It was hypothesized that: (1) Offender age and motivation to change would interact
with an offender’s risk to recidivate, such that, older and lower risk offenders would have better
program performance and would recidivate at lower rates compared to younger higher risk
offenders. Further, offenders with lower risk and higher motivation to change would also
demonstrate better program performance and would recidivate at lower rates compared to higher
risk offenders with less motivation to change. (2) Higher risk offenders will have poorer program
performance and the inverse relationship between risk and program performance will be
intensified in groups with higher average group risk. Similarly, individuals with higher preprogram motivation scores will demonstrate better program performance and the relationship
between motivation and program performance will be intensified in groups with lower average
group risk. (3) The degree to which an offender’s risk deviates relative to the lowest risk
program group member will interact with their own level of risk, such that, higher risk offenders
who deviate more from the lowest risk group member will have poorer program performance.
The current study utilized multilevel regression analyses to test these hypotheses. As
stated, this analytic method is appropriate because it accounts for offenders clustered within
rehabilitation groups, even when only individual-level variables are included in the model (such
as in the tests of Hypothesis 1 and Hypothesis 3).
Hypothesis 1: Individual Offender Age and Risk
Sex Offender Groups. As shown in Table 2, individual-level variables of risk to
recidivate and offender age were significant predictors of post-program performance scores at
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Model 2 and Model 3. Once the interaction of offender risk and age were added to Model 4, risk,
age, and the interaction of risk and age were not significant predictors of post-program
performance scores. Regarding post-program scores and age, Hypothesis 1 was not supported in
sex offender groups.
In terms of recidivism (Table 3), individual offender risk and age were not significant
predictors of whether an offender would recidivate after incarceration for each model and the
interaction of age and risk was not a significant predictor of post release recidivism. Of those
offenders who participated in sex offender programs and were released from incarceration during
the data collection period (n = 121), 14% recidivated within the two year follow up period.
Regarding recidivism and age, Hypothesis 1 was not supported in sex offender groups.
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Table 2
Post Program Performance Multilevel Regression Coefficients, Confidence Intervals, Effect
Sizes, and Model Fit for Age Within Sex Offender Programs
Model 1:
Model 3: Risk and Model 4: Risk, Age,
Random
Model 2: Risk
Age
Interaction
Intercept
Parameter
B(SE)
B(SE)
%
B(SE)
%
B(SE)
%
95% CI
95% CI
var
95% CI
var
95% CI
var
8.67***(1.09) 8.74***(1.09)
8.81***(1.10)
8.84***(1.10)
Intercept
4.9
11.1
13.6
[6.53, 10.81] [6.59, 10.87]
[6.65, 10.97]
[6.68, 10.99]
0.53* (.26)
[0.02, 1.04]

Risk
Age

0.74** (.21)
[0.33, 1.15]

1.03(.79)
[-0.52, 2.58]

-0.17*** (.06)
[-0.29,-0.05]

-0.10(.20)
[-0.49, 0.29]
-0.01(.02)
[-0.05, 0.03]

Age*Risk
Model Fit
AIC/BIC

985.91/991.74

989.13/1000.78

991.43/1011.82

1006.04/1038.08

Note. The intercepts and slopes for all four models are random but do not include Level 2
variables. Model 1 ICC = .05. The percentage of variance explained refers to the Level 1
variability for the entire model.
* p < .05, ** p < .01, *** p < .001
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Table 3
Recidivism Multilevel Regression Coefficients, Confidence Intervals, and Odds-Ratios for Age
Within Sex Offender Programs
Model 4 Random
Model 3 Random
Model 2 Random
Intercept and
Model 1:
Intercept and
Intercept and
Slopes: Risk,
Random Intercept
Slopes: Risk and
Slopes: Risk
Motivation, and
Parameter
Motivation
Interaction
B(SE)
B(SE)
B(SE)
B(SE)
OR
OR
OR
OR
95% CI
95% CI
95% CI
95% CI
-1.79***
-1.80***
-1.77***
-1.64*** (.18)
Intercept
(.27)
0.17
(.24)
0.17
(.23)
0.17
0.19
[-1.99, -2.99]
[-2.32, -1.26]
[-2.27, -1.33]
[-2.22,-1.32]
Risk

-.07(.05)
-.07(.05)
-0.09(.18)
0.97
0.93
0.92
[-.017,0.03]
[-.017,0.03]
[-0.40, 0.22]

Age

-0.01(.02)
-0.01(.04)
0.99
0.98
[-0.40, 0.38]
[-0.79, 0.77]
0.01(.01)
1.00
[-0.19, 0.21]

Age*Risk

Note. The intercepts and slopes for all four models are random but do not include Level 2
variables. Model 1 ICC = .13. Penalized Quasi-Likelihood was used as the method of
estimation due to low variability of Level 2 estimates (Raudenbush, 2004). Estimates of model
fit are not reported because PQL does not produce model fit estimates.
* p < .05, ** p < .01, *** p < .001
Substance Misuse Groups. As shown in Table 4, risk did not have a significant
relationship with post-program performance scores through all models. Age was a significant
predictor of post-program performance scores in Model 3 and Model 4, but the interaction of risk
and age did not significantly predict offenders’ post-program performance scores. Regarding
post-program scores and age, Hypothesis 1 was not supported in substance misuse groups.
In Table 5, risk was a significant predictor of post incarceration recidivism throughout the
model building process, but age was not a significant predictor of recidivism in Model 2 and
Model 3 and the interaction of age and risk did not significantly predict recidivism in Model 4.
Of those offenders who participated in substance misuse programs and were released from
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incarceration during the data collection period (n = 1,513), 52.1% recidivated within the two year
follow up period. Regarding post incarceration recidivism and age, Hypothesis 1 was not
supported in substance misuse groups.
Table 4
Post Program Performance Multilevel Regression Coefficients, Confidence Intervals, Effect
Sizes, and Model Fit for Age Within Substance Misuse Programs
Model 1:
Model 3: Risk and Model 4: Risk, Age,
Model 2: Risk
Random Intercept
Age
Interaction
Parameter
B(SE)
B(SE)
%
B(SE)
%
B(SE)
%
95% CI
95% CI
var
95% CI
var
95% CI
var
9.98***(.46)
9.98***(.46)
9.98***(.46)
9.98***(.46)
Intercept
2.1
7.7
8.5
[9.08, 10.88]
[9.08, 10.88]
[9.08, 10.88]
[9.08, 10.88]
Risk

0.08 (.07)
[-0.06, 0.23]

Age

0.09(.07)
[-0.05, 0.23]

0.35 (.24)
[-0.12, 0.82]

0.09** (.04)
[0.01, 0.17]

0.13** (.05)
[0.03, 0.23]
-0.01 (.01)
[-0.03, 0.01]

Age*Risk
Model Fit

AIC/BIC 11070.17/11080.99 11072.50/11094.13 11067.77/11105.63 11077.51/11137.01
Note. The intercepts and slopes for all four models are random but do not include Level 2
variables. Model 1 ICC = .25. The percentage of variance explained refers to the Level 1
variability for each model.
* p < .05, ** p < .01, *** p < .001

48

Table 5
Recidivism Multilevel Regression Coefficients, Confidence Intervals, and Odds-Ratios for Age
Within Substance Misuse Programs
Model 4 Random
Model 3 Random
Model 1:
Model 2 Random
Intercept and
Intercept and
Random
Intercept and
Slopes: Risk,
Slopes: Risk and
Intercept
Slopes: Risk
Motivation, and
Parameter
Motivation
Interaction
B(SE)
B(SE)
B(SE)
B(SE)
OR
OR
OR
OR
95% CI
95% CI
95% CI
95% CI
Intercept

0.07(.06)
0.07(.06)
0.07(.06)
1.07
1.07
1.07
[-0.05, 0.19]
[-0.05, 0.19]
[-0.05, 0.19]

0.07(.06)
[-0.05, 0.19]

1.07

Risk

-0.08***(.01)
-0.08***(.01)
-0.08***(.01)
0.92
0.92
0.92
[-0.28, 0.12]
[-0.28, 0.12]
[-0.28, 0.12]

Age

-0.03(.01)
0.97
[-0.23, 0.17]

Age*Risk

-0.03(.01)
[-0.23, 0.17]

0.97

-0.0001(.01)
[-0.20, 0.20]

1.00

Note. The intercepts and slopes for all four models are random but do not include Level 2
variables. Model 1 ICC = .04. Penalized Quasi-Likelihood was used as the method of
estimation due to low variability of Level 2 estimates (Raudenbush, 2004). Estimates of model
fit are not reported because PQL does not produce model fit estimates. The percentage of
variance explained refers to the Level 1 variability for each model.
* p < .05, ** p < .01, *** p < .001
Violence Reduction Groups. Risk was a significant predictor of post program
performance in Model 2, Model 3, and Model 4. Age was entered at Model 3 but was not a
significant predictor of post-program performance. Importantly, risk, age, and the interaction of
an offender’s risk and age were significant at Model 4.1 Estimates of AIC/BIC decreased from
Model 3 to Model 4 by adding the interaction term (see Table 6). Model 4 also explained 4.7%
additional variance in post program performance compared to the model that did not include the
1

The association between risk and age and its relationship with program performance is formally
considered to have an “indirect, moderating effect”, because there was an observed relationship
between risk and program performance (Model 2) that was then moderated by a non-significant
variable, i.e., age (Hayes, 2013).
2
The association between risk and motivation and its relationship with program performance is
formally considered a “conditional effect” (Hayes, 2013) because a relationship between risk and
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interaction of risk and age (Model 3). The observed decrease in AIC/BIC and the increase in
variance explained supports the conclusion that Model 4 best fits the data of these models, in
terms of predicting post-program performance. This model is displayed in Equation 1 below:
Violence Reduction: Post Program Scoreij = γ00 + γ10(Individual Risk) + γ20(Age) +
γ30(Individual Risk*Age) + u0j + u1j(Individual Risk) + u2j(Age) + u3j(Individual Risk*Age) + rij
(1)
Age was not a significant predictor at Model 3 but was significant when the interaction
was included in Model 4. Thus, analyses suggest age has a significant moderating effect on the
association between age and post-program performance score. The interaction of age and risk
was probed using bootstrapped samples and 95% Johnson-Neyman regions of significance were
calculated. These analyses showed that there was a significant indirect effect whereby the
association between risk and post-program performance was moderated among offenders
younger than 32.77 (64.47%) and offenders older than 48.39 (3.05%). Figure 4 shows one
standard deviation below average age (21.49), average age (30.27), and one standard deviation
above average age (39.06) for offenders in violence reduction groups. Thus, younger and higher
risk offenders had poorer post-program total scores than older and lower risk offenders. In other
words, group participants higher-than-average in age demonstrated good program performance
despite their level of risk, whereas among younger participants, there was a relationship between
risk and performance such that higher risk individuals performed more poorly. Regarding postprogram scores and age, Hypothesis 1 was supported in violence reduction groups.
As shown in Table 7, risk did not have a significant relationship with post incarceration
recidivism through all models. Age was a significant predictor of post incarceration recidivism
in Model 3 and Model 4 but the interaction of risk and age did not significantly predict whether
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an offender would recidivate post incarceration. Of those offenders who participated in violence
reduction programs and were released from incarceration during the data collection period (n =
184), 33.7% recidivated within the two year follow up period. Regarding recidivism and age,
Hypothesis 1 was not supported in violence reduction groups.
Table 6
Post Program Performance Multilevel Regression Coefficients, Confidence Intervals, Effect
Sizes, and Model Fit for Age Within Violence Reduction Program
Model 1:
Model 3: Risk and
Model 4: Risk,
Random
Model 2: Risk
Age
Age, Interaction
Intercept
Parameter
B(SE)
B(SE)
%
B(SE)
%
B(SE)
%
95% CI
95% CI
var
95% CI
var
95% CI
var
Intercept

10.02*** (1.10) 10.02*** (1.10)
9.97*** (1.10)
9.93*** (1.10)
3.4
13.2
17.9
[7.86, 12.18] [7.86, 12.18]
[7.81, 12.23]
[7.77, 12.09]
0.45* (.18)
[0.09, 0.80]

Risk
Age

0.45* (.18)
[0.09, 0.80]

2.81*** (.52)
[1.79, 3.83]

0.16 (.13)
[-0.09, 0.41]

0.38*** (.11)
[0.16, 0.60]
-0.08*** (.02)
[-0.12, -0.04]

Age*Risk
Model Fit
AIC/BIC

1558.80/1565.68

1556.71/1570.46

1562.98/1587.05

1560.93/1598.75

Note. The intercepts and slopes for all four models are random but do not include Level 2
variables. Model 1 ICC = .17. The percentage of variance explained refers to the Level 1
variability for each model.
* p < .05, ** p < .01, *** p < .001
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Figure 4. The relationship between post-program performance (GPPM) scores and individual
risk (SIR-Proxy), displayed at different levels of offender age within violence reduction groups.

52

Table 7
Recidivism Multilevel Regression Coefficients, Confidence Intervals, and Odds-Ratios for Age
Within Violence Reduction Programs
Model 3 Random Model 4 Random
Model 2 Random
Model 1:
Intercept and
Intercept and
Intercept and
Random Intercept
Slopes: Risk and Slopes: Risk, Age,
Slopes: Risk
Parameter
Age
and Interaction
B(SE)
B(SE)
B(SE)
B(SE)
OR
OR
OR
OR
95% CI
95% CI
95% CI
95% CI
Intercept

-0.62***(.18)
-0.62***(.18)
-0.62***(.18)
-0.62***(.18)
0.54
0.54
0.54
0.54
[-0.97 -0.27]
[-0.97 -0.27]
[-0.97 -0.27]
[-0.97 -0.27]
-0.0005(.03)
-0.02(.24)
1.00
0.98
[-0.06, 0.06]
[-0.06 0.02]

Risk

0.06(.08)
[-010, 0.22]

1.07

-0.06**(.02)
-0.06**(.08)
0.94
0.95
[-0.10, -0.02]
[-0.10, -0.02]

Age

-0.0003(.01)
1.00
[-0.02, 0.02]

Age*Risk

Note. The intercepts and slopes for all four models are random but do not include Level 2
variables. Model 1 ICC = .08. Penalized Quasi-Likelihood was used as the method of
estimation due to low variability of Level 2 estimates (Raudenbush, 2004). Estimates of model
fit are not reported because PQL does not produce model fit estimates.
* p < .05, ** p < .01, *** p < .001
Family Violence Groups. Table 8 shows that risk was only a significant predictor of
post-program scores in Model 3 but otherwise offender risk, age, and the interaction of offender
risk and age were not significant predictors of post-program scores for offenders participating in
family violence groups. Regarding post-program scores and age, Hypothesis 1 was not
supported in family violence groups.
In terms of recidivism, Table 9 shows that throughout the model building process, risk
and age were not significant predictors of post incarceration recidivism until the final model.
Risk, age, and the interaction of risk and age were all significant predictors of post incarceration
recidivism in Model 4. Of those offenders who participated in family violence programs and
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were released from incarceration during the data collection period (n = 159), 40.9% recidivated
within the two year follow up period. Risk, age, and the interaction of age and risk were all
significant predictors of recidivism and Hypothesis 1 regarding recidivism outcome and age was
supported in family violence groups. Equation 2 displays the final model for family violence
groups:
Family Violence: Recidivismij = γ00 + γ10(Individual Risk) + γ20(Age) + γ30(Individual
Risk*Age) + u0j +u1j(Individual Risk) + u2j(Age) + u3j(Individual Risk*Age) + rij

(2)

The interaction of age and risk was probed using bootstrapped samples and 95%
Johnson-Neyman regions of significance were calculated. These analyses showed that there was
a significant indirect effect whereby the association between risk and future recidivism was
moderated among offenders younger than 36.53 (57.23%). Figure 5 shows one standard
deviation below the average age (25.98), average age (34.86), and one standard deviation above
the average age (43.75). Thus, younger and higher risk offenders in family violence groups had
a higher probability of recidivating than older and lower risk offenders. In addition, group
participants who were higher-than-average age had low recidivism rates regardless their level of
risk, whereas among younger participants, the relationship between risk and recidivism was such
that higher risk individuals recidivated at higher rates. Regarding future recidivism and age,
Hypothesis 1 was supported in family violence groups.
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Table 8
Post Program Performance Multilevel Regression Coefficients, Confidence Intervals, Effect
Sizes, and Model Fit for Age Within Family Violence Programs
Model 1:
Model 3: Risk and
Model 4: Risk,
Random
Model 2: Risk
Age
Age, Interaction
Intercept
Parameter
B(SE)
B(SE)
%
B(SE)
%
B(SE)
%
95% CI
95% CI
var
95% CI
var
95% CI
var
10.28***
10.26***
10.25***
10.16*** (1.03)
Intercept
(1.02)
11.8
(1.03)
12.3
(1.04)
28.4
[8.14, 12.18]
[8.28, 12.28]
[8.24, 12.28]
[8.21, 12.29]
0.47 (.24)
0.51* (.24)
1.20 (1.68)
Risk
[-0.01, 0.94]
[0.04, 0.98]
[-2.09, 4.49]
-0.02 (.11)
[-0.24, 0.20]

Age

0.08 (.18)
[-0.27, 0.43]
-0.02 (.04)
[-0.10, 0.06]

Age*Risk
Model Fit
AIC/BIC

1189.08/1195.34

1183.34/1195.86

1192.39/1214.30

1194.20/1228.63

Note. The intercepts and slopes for all four models are random but do not include Level 2
variables. Model 1 ICC = .03. The percentage of variance explained refers to the Level 1
variability for each model.
* p < .05, ** p < .01, *** p < .001
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Table 9
Recidivism Multilevel Regression Coefficients, Confidence Intervals, and Odds-Ratios for Age
Within Family Violence Programs
Model 2
Model 3 Random
Model 4 Random
Model 1:
Random
Intercept and
Intercept and
Random
Intercept and
Slopes: Risk and
Slopes: Risk, Age,
Intercept
Parameter
Slopes: Risk
Age
and Interaction
B(SE)
B(SE)
B(SE)
B(SE)
OR
OR
OR
OR
95% CI
95% CI
95% CI
95% CI
-0.37(.19)
-0.39*(.19)
-0.39*(.19)
-0.37(.19)
Intercept
[-0.74,
0.69
0.68
0.68
0.69
[-0.74, -0.02]
[-0.74, -0.02]
[-0.74, 0.01]
0.001]
-0.01(.04)
-0.002(.04)
-0.36**(.12)
Risk
0.99
1.00
0.69
[-0.09, 0.07]
[-0.08, 0.08]
[-0.60, -0.12]
-0.04(.02)
-0.07**(.02)
0.96
0.94
[-0.08, 0.01]
[-0.11, -0.03]

Age

0.01**(.01)
[0.001, 0.03]

Age*Risk

1.01

Note. The intercepts and slopes for all four models are random but do not include Level 2
variables. Model 1 ICC = .11. Penalized Quasi-Likelihood was used as the method of
estimation due to low variability of Level 2 estimates (Raudenbush, 2004). Estimates of model
fit are not reported because PQL does not produce model fit estimates. The percentage of
variance explained refers to the Level 1 variability for each model.
* p < .05, ** p < .01, *** p < .001
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Figure 5. The relationship between the probability of future recidivism and individual risk (SIRProxy), displayed at different levels of offender age within family violence groups
Peer and Attitude Groups. Risk, age, and the interaction of risk and age were not
significant predictors of post-program scores (Table 10) throughout the model building process.
The Hypothesis 1 statement regarding post-program scores and age was not supported in peer
and attitude groups.
Table 11 shows that age was not significantly associated with post incarceration
recidivism throughout the model building process. Risk was a significant predictor of post
incarceration recidivism in Model 2 and Model 3 but not in the model that included the nonsignificant interaction term between risk and age. Of those offenders who participated in peer
and attitude programs and were released from incarceration during the data collection period (n =
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295), 42.7% recidivated within the two year follow up period. The recidivism and age
component of Hypothesis 1 was not supported in peer and attitude groups.
Table 10
Post Program Performance Multilevel Regression Coefficients, Confidence Intervals, Effect
Sizes, and Model Fit for Age Within Peer and Attitude Programs
Model 1:
Model 3: Risk and
Model 4: Risk,
Random
Model 2: Risk
Age
Age, Interaction
Intercept
Parameter
B(SE)
B(SE)
%
B(SE)
%
B(SE)
%
95% CI
95% CI
var
95% CI
var
95% CI
var
Intercept

12.84*** (1.08)
[10.72, 14.96]

12.84***
12.84***
12.82***
(1.08)
1.0
(1.08)
1.3
(1.09)
4.3
[10.72, 14.96]
[10.72, 14.96]
[10.68, 14.96]
0.16 (.12)
[-0.08, 0.40]

Risk
Age

0.16 (.12)
[-0.08, 0.40]

0.53 (.50)
[-0.45, 1.51]

-0.04 (.07)
[-0.18, 0.10]

0.01 (.11)
[-0.21, 0.23]
-0.01 (.01)
[-0.03, 0.01]

Age*Risk
Model Fit
AIC/BIC

2193.98/2201.53

2200.06/2215.17

2206.81/2233.25

2222.68/2264.23

Note. The intercepts and slopes for all four models are random but do not include Level 2
variables. Model 1 ICC = .36. The percentage of variance explained refers to the Level 1
variability for each model.
* p < .05, ** p < .01, *** p < .001
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Table 11
Recidivism Multilevel Regression Coefficients, Confidence Intervals, and Odds-Ratios for Age
Within Peer and Attitude Programs
Model 4 Random
Model 3 Random
Model 1:
Model 2 Random
Intercept and
Intercept and
Random
Intercept and
Slopes: Risk,
Slopes: Risk and
Intercept
Slopes: Risk
Age, and
Parameter
Age
Interaction
B(SE)
B(SE)
B(SE)
B(SE)
OR
OR
OR
OR
95% CI
95% CI
95% CI
95% CI
Intercept

-0.32**(.13)
-0.34*(.14)
-0.34*(.14)
-0.33*(.13)
0.72
0.71
0.71
0.72
[-0.57, -0.07]
[-0.61, -0.07]
[-0.61, -0.07]
[-0.58, -0.07]

Risk

-0.09**(.03)
-0.09***(.03)
-0.01(.10)
0.91
0.91
0.99
[-0.15, -0.03]
[-0.15, -0.03]
[-0.21, 0.19]

Age

-0.01(.02)
-0.01(.02)
0.99
1.00
[-0.05, 0.03]
[-0.05, 0.03]
-0.01(.01)
1.00
[-0.03, 0.01]

Age*Risk

Note. The intercepts and slopes for all four models are random but do not include Level 2
variables. Model 1 ICC = .07. Penalized Quasi-Likelihood was used as the method of
estimation due to low variability of Level 2 estimates (Raudenbush, 2004). Estimates of model
fit are not reported because PQL does not produce model fit estimates. The percentage of
variance explained refers to the Level 1 variability for each model.
* p < .05, ** p < .01, *** p < .001
Living Skills Groups. Table 12 shows that through the first three models, offender risk
and age were not significant predictors of post-program scores. Once the interaction of risk and
age was added to Model 4 then risk, age and the interaction of risk and age were significant
predictors of post-program scores. Model 4 also explained 7.6% additional variance in post
program performance compared to the model that did not include the interaction term between
risk and age (Model 3). Model 4 is the final model for predicting post-program scores for living
skill groups because all coefficients for the variables of interest are significant and the Level 1
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factors explain the highest proportion of variability in post-program scores. Equation 3 displays
the final model for living skills groups:
Living Skills: Post Program Scoreij = γ00 + γ10(Individual Risk) + γ20(Age) + γ30(Individual
Risk*Age) + u0j +u1j(Individual Risk) + u2j(Age) + u3j(Individual Risk*Age) + rij

(3)

The interaction of age and risk was probed using bootstrapped samples and 95%
Johnson-Neyman regions of significance were calculated. These analyses suggested that there
was a significant indirect effect whereby the association between risk and post-program
performance was moderated among offenders younger than 30.62 (48.25%) and offenders older
than 52.91 (3.95%). Figure 6 shows the relationship between risk and performance at one
standard deviation below the average age (22.43), average age (32.44), and one standard
deviation above average age (42.45). Thus, younger and higher risk offenders had poorer postprogram total scores than older and lower risk offenders. Among older offenders, there is a flat
and weak relationship between risk and program performance, such that older offenders
demonstrated better program performance compared to younger offenders regardless of
individual risk. Among younger participants, there was a relationship between risk and
performance such that higher risk individuals had poorer program performance. The postprogram scores and age component of Hypothesis 1 was supported in living skills groups.
As shown in Table 13, risk was a significant predictor of post incarceration recidivism in
Model 2 and Model 3. Age was non-significant throughout the model building process. Once
the interaction of risk and age was added to Model 4, risk, age, and the interaction of risk and age
were not significant predictors of post incarceration recidivism. Of those offenders who
participated in living skills programs and were released from incarceration during the data
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collection period (n = 250), 42.8% recidivated within the two year follow up period. The
recidivism and age component of Hypothesis 1 was not supported in living skill groups.
Table 12
Post Program Performance Multilevel Regression Coefficients, Confidence Intervals, Effect
Sizes, and Model Fit for Age Within Living Skill Programs
Model 1:
Model 3: Risk and
Model 4: Risk,
Random
Model 2: Risk
Age
Age, Interaction
Intercept
Parameter
B(SE)
B(SE)
%
B(SE)
%
B(SE)
%
95% CI
95% CI
var
95% CI
var
95% CI
var
Intercept

10.48*** (1.17)
[8.19, 12.77]

10.48***
10.50***
(1.17)
<1.0
(1.17)
[8.19, 12.77]
[8.21, 12.79]
0.08(.12)
[-0.16, 0.32]

Risk
Age

3.9

10.50***
(1.17)
11.5
[8.21, 12.79]

0.05 (.13)
[-0.20, 0.30]

1.04* (.47)
[0.12, 1.96]

0.17 (.09)
[-0.01, 0.35]

0.35*** (.09)
[0.17, 0.53]
-0.03* (.01)
[-0.05, -0.01]

Age*Risk
Model Fit
AIC/BIC

1785.23/1792.40

1792.23/1806.56

1795.12/1820.20

1804.18/1843.59

Note. The intercepts and slopes for all four models are random but do not include Level 2
variables. Model 1 ICC = .05. The percentage of variance explained refers to the Level 1
variability for each model.
* p < .05, ** p < .01, *** p < .001
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Figure 6. The relationship between post-program performance (GPPM) scores and individual
risk (SIR-Proxy), displayed at different levels of offender age within living skills groups.
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Table 13
Recidivism Multilevel Regression Coefficients, Confidence Intervals, and Odds-Ratios for Age
Within Living Skill Programs
Model 4 Random
Model 3 Random
Model 2 Random
Intercept and
Model 1:
Intercept and
Intercept and
Slopes: Risk,
Random Intercept
Slopes: Risk and
Slopes: Risk
Age, and
Parameter
Age
Interaction
B(SE)
B(SE)
B(SE)
B(SE)
OR
OR
OR
OR
95% CI
95% CI
95% CI
95% CI
Intercept

-0.32*(.12)
-0.33*(.13)
-0.33*(.13)
-0.33**(.13)
0.73
0.72
0.72
0.72
[-0.56,-0.08]
[-0.58, -0.08]
[-0.58, -0.08]
[-0.58, -0.08]

Risk

-0.09**(.03)
-0.09**(.03)
-0.04(.08)
0.91
0.91
0.96
[-0.15, -0.03]
[-0.15, -0.03]
[-0.02, 0.12]

Age

0.02(.01)
0.03(.02)
1.02
1.03
[-0.01, 0.04]
[-0.01, 0.07]
-0.002(.01)
1.00
[-0.01, 0.00]

Age*Risk

Note. The intercepts and slopes for all four models are random but do not include Level 2
variables. Model 1 ICC = .0001. Penalized Quasi-Likelihood was used as the method of
estimation due to low variability of Level 2 estimates (Raudenbush, 2004). Estimates of model
fit are not reported because PQL does not produce model fit estimates. The percentage of
variance explained refers to the Level 1 variability for each model.
* p < .05, ** p < .01, *** p < .001
Hypothesis 1: Individual Offender Pre-Program Motivation and Risk
Sex Offender Groups. Shown in Table 14, individual offender risk and pre-program
motivation were significant predictors of post-program scores through all models. In Model 4,
the interaction of risk and motivation did not significantly predict post-program scores nor did
the interaction explain additional variance in post-program scores compared to the previous
model without the interaction term (Model 3). The post-program scores and pre-program
motivation component of Hypothesis 1 was not supported in sex offender groups.
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In terms of post incarceration recidivism, Table 15 shows that individual offender risk
was a significant predictor of post incarceration recidivism in Model 4. Pre-program motivation
was not significant throughout the model building process. The interaction of individual risk and
pre-program motivation was not a significant predictor of recidivism in the final model. Thus,
the recidivism and pre-program motivation component of Hypothesis 1 was not supported in sex
offender groups.
Table 14
Post Program Performance Multilevel Regression Coefficients, Confidence Intervals, Effect
Sizes, and Model Fit for Pre-GPPM Motivation Within Sex Offender Programs
Model 4 Random
Model 3 Random
Model 1:
Model 2 Random
Intercept and
Intercept and
Random
Intercept and
Slopes: Risk,
Slopes: Risk and
Intercept
Slopes: Risk
Motivation, and
Parameter
Motivation
Interaction
B(SE)
B(SE)
%
B(SE)
%
B(SE)
%
95% CI
95% CI
var
95% CI
var
95% CI
var
Intercept

8.67*** (1.09) 8.74*** (1.09)
9.05*** (1.11)
9.06*** (1.10)
4.9
29.2
29.5
[6.53, 10.81] [6.59, 10.87]
[6.87, 11.23]
[6.90, 11.22]
0.53* (.26)
[0.02, 1.04]

Risk
Motivation

0.58** (.27)
[0.17, 0.99]

0.60**(.20)
[0.12, 1.96]

5.65*** (1.09)
[3.51, 7.79]

9.42***(2.33)
[4.85, 13.99]

Risk*
Motivation

-0.40(.23)
[-0.85, 0.05]

Model Fit
AIC/BIC

985.91/991.74

989.13/1000.78

965.11/985.50

974.52/1006.56

Note. The intercepts and slopes for all four models are random but do not include Level 2
variables. Model 1 ICC = .27. The percentage of variance explained refers to the Level 1
variability for each model.
* p < .05, ** p < .01, *** p < .001
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Table 15
Recidivism Multilevel Regression Coefficients, Confidence Intervals, and Odds-Ratios for PreGPPM Motivation Within Sex Offender Programs
Model 4 Random
Model 3 Random
Model 2 Random
Intercept and
Model 1
Intercept and
Intercept and
Slopes: Risk,
Random Intercept
Slopes: Risk and
Slopes: Risk
Motivation, and
Parameter
Motivation
Interaction
B(SE)
B(SE)
B(SE)
B(SE)
OR
OR
OR
OR
95% CI
95% CI
95% CI
95% CI
Intercept

-1.79*** (.27)
-1.80***(.24)
-1.77*** (.22)
-1.74*** (0.20)
0.17
0.17
0.17
0.18
[-2.32, -1.26]
[-2.27, -1.33]
[-2.20, -1.34]
[-1.86, -1.08]
-.07(.05)
-0.07(.05)
-0.09*(.04)
0.97
0.93
0.91
[-.017,0.03]
[-0.17, 0.03]
[-0.17, -0.01]

Risk
Motivation

-0.01(.15)
-0.06(.53)
0.99
0.95
[-0.30, 0.28]
[-1.10, 0.98]

Risk*
Motivation

0.02(.05)
1.02
[-0.08, 0.12]

Note. The intercepts and slopes for all four models are random but do not include Level 2
variables. Model 1 ICC = .13. Penalized Quasi-Likelihood was used as the method of
estimation due to low variability of Level 2 estimates (Raudenbush, 2004). Estimates of model
fit are not reported because PQL does not produce model fit estimates. The percentage of
variance explained refers to the Level 1 variability for each model.
* p < .05, ** p < .01, *** p < .001
Substance Misuse Groups. Table 16 shows that throughout the model building process
individual risk did not significantly predict post-program scores. In contrast, pre-program
motivation was a significant predictor of post-program scores in Model 3 and Model 4. The
interaction of risk and pre-program motivation was not a significant predictor of post-program
scores nor did adding the interaction to Model 4 increase the proportion of variance explained in
post-program scores. The post-program scores and pre-program motivation component of
Hypothesis 1 was not supported in substance misuse groups.
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Table 17 shows that individual risk and pre-program motivation were significant
predictors of post incarceration recidivism throughout the model building process. The
interaction of risk and pre-program motivation was not a significant predictor of post
incarceration recidivism. Due to the non-significant interaction of risk and pre-program
motivation, the recidivism and pre-program motivation component of Hypothesis 1 was not
supported in substance misuse groups.
Table 16
Post Program Performance Multilevel Regression Coefficients, Confidence Intervals, Effect
Sizes, and Model Fit for Pre-GPPM Motivation Within Substance Misuse Programs
Model 4 Random
Model 3 Random
Model 2 Random
Intercept and
Model 1:
Intercept and
Intercept and
Slopes: Risk,
Random Intercept
Slopes: Risk and
Slopes: Risk
Motivation, and
Parameter
Motivation
Interaction
B(SE)
B(SE)
%
B(SE)
%
B(SE)
%
95% CI
95% CI
var
95% CI
var
95% CI
var
9.98***(.46)
9.98***(.46)
9.94***(.46)
9.94***(.46)
Intercept
2.1
32.5
32.9
[9.08, 10.88]
[9.08, 10.88]
[9.03, 10.84]
[9.03, 10.84]
0.08(.07)
-0.01(.06)
-0.01(.06)
Risk
[-0.06, 0.23]
[-0.13, 0.11]
[-0.13, 0.11]
7.00**(.39)
[6.24, 7.76]

Motivation
Risk*
Motivation

6.75***(.43)
[5.91, 7.59]
0.10(.06)
[-0.02, 0.22]

Model Fit
AIC/BIC

11070.17/11080.99 11072.50/11094.13 10717.45/10737.84 10725.05/10757.10

Note. The intercepts and slopes for all four models are random but do not include Level 2
variables. Model 1 ICC = .25. The percentage of variance explained refers to the Level 1
variability for each model.
* p < .05, ** p < .01, *** p < .001
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Table 17
Recidivism Multilevel Regression Coefficients, Confidence Intervals, and Odds-Ratios for PreGPPM Motivation Within Substance Misuse Programs
Model 4 Random
Model 3 Random
Model 1
Model 2 Random
Intercept and
Intercept and
Random
Intercept and
Slopes: Risk,
Slopes: Risk and
Intercept
Slopes: Risk
Motivation, and
Parameter
Motivation
Interaction
B(SE)
B(SE)
B(SE)
B(SE)
OR
OR
OR
OR
95% CI
95% CI
95% CI
95% CI
Intercept

0.07(.06)
0.07(.06)
0.06(.06)
0.06(.06)
1.07
1.07
1.06
1.06
[-0.05, 0.19]
[-0.05, 0.19]
[-0.06, 0.18]
[-0.06, 0.18]
-0.08***(.01)
-0.08***(.01)
-0.08***(.01)
0.92
0.92
0.93
[-0.28, 0.12]
[-0.10, -0.06]
[-0.10, -0.06]

Risk
Motivation

-0.40***(.07)
-0.40***(.07)
0.69
0.67
[-0.54, -0.26]
[-0.54, -0.26]

Risk*
Motivation

0.00001(.01)
1.00
[-0.02, 0.02]

Note. The intercepts and slopes for all four models are random but do not include Level 2
variables. Model 1 ICC = .04. Penalized Quasi-Likelihood was used as the method of
estimation due to low variability of Level 2 estimates (Raudenbush, 2004). Estimates of model
fit are not reported because PQL does not produce model fit estimates. The percentage of
variance explained refers to the Level 1 variability for each model.
* p < .05, ** p < .01, *** p < .001
Violence Reduction Groups. Table 18 shows that individual risk and pre-program
motivation were significant predictors of post-program scores throughout the model building
process and adding pre-program motivation to the model explained a considerable proportion of
variance in post-program scores. The interaction of risk and pre-program motivation was added
to Model 4 but did not increase the proportion of variance explained in post-program scores.
Even though the interaction did not increase the explained variability in post-program scores, the
interaction did significantly predict post-program scores. Model 4 is the final model for
predicting post-program scores for violence reduction groups because all coefficients for the
variables of interest are significant and the Level 1 factors explain a large proportion of
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variability in post-program scores. Equation 4 displays the final model for violence reduction
groups:
Violence Reduction: Post Program Scoreij = γ00 + γ10(Individual Risk) + γ20(Pre-Motivation) +
γ30(Individual Risk*Pre-Motivation) + u0j + u1j(Individual Risk) + u2j(Pre-Motivation) +
u3j(Individual Risk*Pre-Motivation) + rij

(4)

Individual risk and pre-program motivation were significant throughout the model
building process. Thus, pre-program motivation did not moderate the association between risk
and post-program performance score but pre-program motivation did have a conditional effect.2
The interaction of age and risk was probed using bootstrapped samples and Johnson-Neyman
regions of 95% significance were calculated. These analyses showed that there was a significant
indirect effect whereby the association between risk and post-program performance was
conditioned on whether offenders had relatively lower pre-program motivation, specifically preprogram motivation scores between -2.0 and 0.20. For offenders in violence reduction groups,
Figure 7 shows one standard deviation below average motivation (-1.25), average motivation
(-0.34), and one standard deviation above average motivation (0.57) for pre-program motivation.
Thus, less motivated and higher risk offenders had poorer post program performance than more
motivated and lower risk offenders. In other words, group participants with higher pre-program
motivation ended the program with high program performance, regardless of their level of risk.
However, among participants with lower pre-program motivation, higher risk was particularly

2

The association between risk and motivation and its relationship with program performance is

formally considered a “conditional effect” (Hayes, 2013) because a relationship between risk and
program performance was observed in the context of a simultaneous independent relationship
between motivation and program performance (Model 3), meaning that the interaction effect was
such that risk and motivation were both associated with program performance.
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associated with poorer post-program performance. Regarding post-program scores and preprogram motivation, Hypothesis 1 was supported in violence reduction groups.
As seen in Table 19, individual risk and pre-program motivation were not significant
predictors of post incarceration recidivism throughout the model building process. Furthermore,
the interaction of risk and pre-program motivation did not significantly predict recidivism. For
Model 4, the odds that offenders in a violence reduction program would recidivate did not
increase or decrease systematically with their scores on the variables included in the model (i.e.,
risk, pre-program motivation, and the interaction term). The recidivism and pre-program
component of Hypothesis 1 was not supported in violence reduction groups.
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Table 18
Post Program Performance Multilevel Regression Coefficients, Confidence Intervals, Effect
Sizes, and Model Fit for Pre-GPPM Motivation Within Violence Reduction Programs
Model 4 Random
Model 3 Random
Model 1:
Model 2 Random
Intercept and
Intercept and
Random
Intercept and
Slopes: Risk,
Slopes: Risk and
Intercept
Slopes: Risk
Motivation, and
Parameter
Motivation
Interaction
B(SE)
B(SE)
%
B(SE)
%
B(SE)
%
95% CI
95% CI
var
95% CI
var
95% CI
var
10.02***
9.87***
9.86***
10.02*** (1.10)
Intercept
(1.10)
3.4
(1.10)
43.6
(1.11)
43.6
[7.86, 12.18]
[7.86, 12.18]
[7.71, 12.02]
[7.68, 12.04]
0.45* (.18)
0.45**(.15)
0.39*(.15)
Risk
[0.09, 0.80]
[0.16, 0.74]
[0.10, 0.64]
6.73***
7.80***
Motivation
(1.22)
(1.05)
[7.32, 12.40]
[5.74, 9.86]
Risk*
Motivation

-0.31*** (.14)
[-0.58, -0.04]

Model Fit
AIC/BIC

1558.80/1565.68 1556.71/1570.46

1506.42/1530.49

1510.89/1548.71

Note. The intercepts and slopes for all four models are random but do not include Level 2
variables. Model 1 ICC = .17. The percentage of variance explained refers to the Level 1
variability for each model.
* p < .05, ** p < .01, *** p < .001
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Figure 7. The relationship between post-program performance (GPPM) scores and individual
risk (SIR-Proxy), displayed at different levels of offender pre-program motivation within
violence reduction groups.
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Table 19
Recidivism Multilevel Regression Coefficients, Confidence Intervals, and Odds-Ratios for PreGPPM Motivation Within Violence Reduction Programs
Model 4 Random
Model 3 Random
Model 2 Random
Intercept and
Model 1:
Intercept and
Intercept and
Slopes: Risk,
Random Intercept
Slopes: Risk and
Slopes: Risk
Motivation, and
Parameter
Motivation
Interaction
B(SE)
B(SE)
B(SE)
B(SE)
OR
OR
OR
OR
95% CI
95% CI
95% CI
95% CI
Intercept

-0.62***(.18)
-0.62***(.18)
-0.63***(.17)
-0.63***(.17)
0.54
0.54
0.53
0.53
[-0.97, -0.27]
[-0.97, -0.27]
[-0.96, -0.30]
[-0.96, -0.30]
-0.005(.03)
0.003(.02)
0.005(.03)
1.00
1.00
1.00
[-0.06, 0.06]
[-0.04, 0.04]
[-0.06, 0.06]

Risk
Motivation

-0.14(.20)
-0.14(.19)
0.87
0.87
[-0.53, 0.25]
[-0.51, 0.23]

Risk*
Motivation

0.003(.02)
1.00
[-0.04, 0.04]

Note. The intercepts and slopes for all four models are random but do not include Level 2
variables. Model 1 ICC = .08. Penalized Quasi-Likelihood was used as the method of
estimation due to low variability of Level 2 estimates (Raudenbush, 2004). Estimates of model
fit are not reported because PQL does not produce model fit estimates. The percentage of
variance explained refers to the Level 1 variability for each model.
* p < .05, ** p < .01, *** p < .001
Family Violence Groups. Table 20 shows that individual risk was not a significant
predictor of post-program scores throughout the model building process. Conversely, preprogram motivation was a significant predictor of post-program scores in Model 2 and Model 3
and adding pre-program motivation at Model 2 explained considerably more variability in postprogram scores than individual risk alone. The interaction of risk and pre-program motivation
was added to Model 4 but was not a significant predictor of post-program scores but the
interaction term did explain an additional, albeit, small amount a variability (0.80 %) in postprogram scores from Model 3 to Model 4. The post-program scores and pre-program motivation
component of Hypothesis 1 was not supported in family violence groups.
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As shown in Table 21, individual risk was not a significant predictor of post incarceration
recidivism throughout the model building process. Pre-program motivation was a significant
predictor of post incarceration recidivism throughout the model building process. The
interaction of risk and pre-program motivation was not a significant predictor of recidivism. The
odds-ratio for the interaction in Model 4 was, such that, the odds of recidivism did not vary
systematically with scores on the interaction term. Thus, the recidivism and pre-program
motivation component of Hypothesis 1 was not supported in family violence groups.
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Table 20
Post Program Performance Multilevel Regression Coefficients, Confidence Intervals, Effect
Sizes, and Model Fit for Pre-GPPM Motivation Within Family Violence Programs
Model 4 Random
Model 3 Random
Model 1:
Model 2 Random
Intercept and
Intercept and
Random
Intercept and
Slopes: Risk,
Slopes: Risk and
Intercept
Slopes: Risk
Motivation, and
Parameter
Motivation
Interaction
B(SE)
B(SE)
%
B(SE)
%
B(SE)
%
95% CI
95% CI
var
95% CI
var
95% CI
var
10.28***
10.14***
10.14***
10.16*** (1.03)
Intercept
(1.02)
11.8
(1.05)
47.3
(1.05)
48.1
[8.14, 12.18]
[8.28, 12.28]
[8.08, 12.20]
[8.08, 12.20]
0.47 (.24)
[-0.01, 0.94]

Risk
Motivation

0.36(.19)
[-0.01, 0.73]

0.29(.18)
[-0.06, 0.64]

8.41***(1.12)
[6.21, 10.61]

8.67***(1.16)
[6.40, 10.94]

Risk*
Motivation

-0.15(.09)
[-0.33, 0.03]

Model Fit
AIC/BIC

1189.08/1195.34

1183.34/1195.86

1137.79/1156.70

1142.14/1176.57

Note. The intercepts and slopes for all four models are random but do not include Level 2
variables. Model 1 ICC = .03. The percentage of variance explained refers to the Level 1
variability for each model.
* p < .05, ** p < .01, *** p < .001
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Table 21
Recidivism Multilevel Regression Coefficients, Confidence Intervals, and Odds-Ratios for PreGPPM Motivation Within Family Violence Programs
Model 4 Random
Model 3 Random
Model 2 Random
Intercept and
Model 1
Intercept and
Intercept and
Slopes: Risk,
Random Intercept
Slopes: Risk and
Slopes: Risk
Motivation, and
Parameter
Motivation
Interaction
B(SE)
B(SE)
B(SE)
B(SE)
OR
OR
OR
OR
95% CI
95% CI
95% CI
95% CI
-0.37(.19)
-0.39*(.19)
-0.42*(.19)
-0.42*(.19)
Intercept
0.69
0.68
0.66
0.65
[-0.74, 0.00]
[-0.74, -0.02]
[-0.79, -0.05]
[-0.79, -0.05]
0.01(.04)
0.01(.04)
0.01(.04)
0.99
1.01
1.01
[-0.09, 0.07]
[-0.09, 0.07]
[-0.09, 0.07]

Risk
Motivation

-0.50**(.20)
-0.54**(.20)
0.61
0.58
[-0.89, -0.11]
[-0.93, -0.15]

Risk*
Motivation

0.01(.02)
1.01
[-0.03, 0.05]

Note. The intercepts and slopes for all four models are random but do not include Level 2
variables. Model 1 ICC = .11. Penalized Quasi-Likelihood was used as the method of
estimation due to low variability of Level 2 estimates (Raudenbush, 2004). Estimates of model
fit are not reported because PQL does not produce model fit estimates. The percentage of
variance explained refers to the Level 1 variability for each model.
* p < .05, ** p < .01, *** p < .001
Peer and Attitude Groups. Table 22 shows that individual risk was not a significant
predictor of post-program scores throughout the model building process. Pre-program
motivation was a significant predictor of post-program scores and adding motivation to Model 3
explained a higher proportion of variance in post-program scores than risk alone. Adding the
interaction of risk and pre-program motivation to Model 4 did not increase the explained
variability in post program scores and the interaction was not a significant predictor of offender
performance. The post-program scores and pre-program motivation component of Hypothesis 1
was not supported in peer and attitude groups.
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As shown in Table 23, individual offender risk was a significant predictor of future
recidivism in Model 2, Model 3, and Model 4. Pre-program motivation only significantly
predicted future recidivism in Model 3. In Model 4, the interaction of risk and motivation was
not a significant predictor of recidivism and the odds of recidivism were the same regardless of
the combination of their risk and motivation scores. The recidivism and pre-program motivation
component of Hypothesis 1 was not supported in peer and attitude groups.
Table 22
Post Program Performance Multilevel Regression Coefficients, Confidence Intervals, Effect
Sizes, and Model Fit for Pre-GPPM Motivation Within Peer and Attitude Programs
Model 4 Random
Model 3 Random
Model 1
Model 2 Random
Intercept and
Intercept and
Random
Intercept and
Slopes: Risk,
Slopes: Risk and
Intercept
Slopes: Risk
Motivation, and
Parameters
Motivation
Interaction
B(SE)
B(SE)
%
B(SE)
%
B(SE)
%
95% CI
95% CI
var
95% CI
var
95% CI
var
Intercept

12.84*** (1.08)
[10.72, 14.96]

12.84***
12.78***
12.77***
(1.08)
3.3
(1.10)
27.3
(1.10)
27.6
[10.72, 14.96]
[10.62, 14.94]
[10.61, 14.93]
0.16 (.12)
[-0.08, 0.40]

Risk
Motivation

0.10(.10)
[-0.10, 0.30]

0.03(.10)
[-0.17, 1.23]

7.42***(.71)
[6.03, 8.81]

7.91***(.85)
[6.24, 9.58]

Risk*
Motivation

-0.12(.09)
[-0.30, 0.06]

Model Fit
AIC/BIC

2193.98/2201.53

2200.06/2215.17

2140.65/2167.09

2151.63/2193.18

Note. The intercepts and slopes for all four models are random but do not include Level 2
variables. Model 1 ICC = .36. The percentage of variance explained refers to the Level 1
variability for each model.
* p < .05, ** p < .01, *** p < .001
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Table 23
Recidivism Multilevel Regression Coefficients, Confidence Intervals, and Odds-Ratios for PreGPPM Motivation Within Peer and Attitude Programs
Model 4 Random
Model 2
Model 3 Random
Intercept and
Model 1
Random
Intercept and
Slopes: Risk,
Random Intercept
Intercept and
Slopes: Risk and
Motivation, and
Parameter
Slopes: Risk
Motivation
Interaction
B(SE)
B(SE)
B(SE)
B(SE)
OR
OR
OR
OR
95% CI
95% CI
95% CI
95% CI
Intercept

-0.32**(.13)
-0.34*(.14)
-0.38*(.14)
-0.38**(.14)
0.72
0.71
0.69
0.69
[-0.57, -0.07]
[-0.61,-0.07]
[-0.65, -0.11]
[-0.65, -0.11]
-0.09**(.03)
-0.09**(.03)
-0.10**(.03)
0.91
0.91
0.91
[-0.15, -0.03]
[-0.15, -0.03]
[-0.16, -0.04]

Risk
Motivation

-0.38*(.18)
-0.24(.24)
0.68
0.78
[-0.73, -0.03]
[-0.71, 0.23]

Risk*
Motivation

-0.03(.03)
0.97
[-0.09, 0.03]

Note. The intercepts and slopes for all four models are random but do not include level 2
variables. Model 1 ICC = .07. Penalized Quasi-Likelihood was used as the method of
estimation due to low variability of level 2 estimates (Raudenbush, 2004). Estimates of model
fit are not reported because PQL does not produce model fit estimates. The percentage of
variance explained refers to the level 1 variability for each model.
* p < .05, ** p < .01, *** p < .001
Living Skills Groups. Table 24 shows that individual risk was not a significant
predictor of post-program scores through the model building process. Pre-program motivation
was a significant predictor of post-program scores at Model 3 and Model 4. Pre-program
motivation explained a larger proportion of variability in post program scores than risk alone.
The interaction of risk and pre-program motivation was added to Model 4 but was not a
significant predictor of post-program scores nor did Model 4 explain additional variability in
post-program scores than Model 3. The post-program component and pre-program motivation
component of Hypothesis 1 was not supported in living skills groups.
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In terms of post incarceration recidivism, Table 25 shows that individual risk was a
significant predictor of recidivism in each model risk was entered as a variable. Pre-program
motivation was not a significant predictor of recidivism in Model 2 and Model 3. The
interaction of risk and pre-program recidivism was entered into Model 4, and the interaction was
a significant predictor of recidivism. This interaction suggests that high motivation dampens the
relationship between risk and recidivism. In other words, individuals with low motivation and
higher risk had the highest probability of recidivism, but individuals with higher risk but higherthan-average motivation showed slight reductions in their probability of recidivism. Equation 5
displays the final model for living skill groups:
Living Skills: Recidivismij = γ00 + γ10(Individual Risk) + γ20(Pre-Motivation) + γ30(Individual
Risk* Pre-Motivation) + u0j +u1j(Individual Risk) + u2j(Pre-Motivation) + u3j(Individual Risk
*Pre-Motivation) + rij

(5)

The interaction of pre-program motivation and risk was probed using bootstrapped
samples and Johnson-Neyman regions of 95% significance were calculated. These analyses
showed that pre-program motivation had a significant conditional effect on risk’s association
with future recidivism for offenders who scored 0.79 (86.78%) or lower on the GPPM preprogram motivation measure. Figure 8 shows one standard deviation below average motivation
(-1.07), average motivation (-0.24), and one standard deviation above average motivation (0.60)
for pre-program motivation. Thus, less motivated and higher risk offenders had higher
probabilities of recidivating. In contrast, high of motivation to change was not significantly
associated with a difference in the relationship between risk and future recidivism for offenders
of lower risk. The nature of the relationship between recidivism and the predictors (risk, preprogram motivation, and the interaction of risk and pre-program motivation) was technically the

78

inverse of what was hypothesized, but the finding that higher pre-program motivation was
related to reduced recidivism outcomes among high-risk offenders is consistent with the
hypothesis. Thus, the recidivism and pre-program motivation component of Hypothesis 1 was
supported in living skills groups.
Table 24
Post Program Performance Multilevel Regression Coefficients, Confidence Intervals, Effect
Sizes, and Model Fit for Pre-GPPM Motivation Within Living Skill Programs
Model 4 Random
Model 2
Model 3 Random
Model 1
Intercept and
Random
Intercept and
Random
Slopes: Risk,
Intercept and
Slopes: Risk and
Intercept
Motivation, and
Parameter
Slopes: Risk
Motivation
Interaction
B(SE)
B(SE)
%
B(SE)
%
B(SE)
%
95% CI
95% CI
var
95% CI
var
95% CI
var
Intercept

Risk

10.48*** (1.17)
[8.19, 12.77]

10.48***
10.62*** (1.21)
10.64*** (1.22)
(1.17)
<1.0
39.8
39.9
[8.25, 12.99]
[8.25, 13.03]
[8.19, 12.77]
0.08 (.12)
[-0.16, 0.32]

Motivation

0.02(.12)
[-0.20, 0.24]

0.05(.11)
[-0.17,0.27]

8.76*** (1.16)
[6.49, 11.03]

8.43***(1.17)
[6.14, 10.72]

Risk*
Motivation

0.13(.11)
[-0.09, 0.35]

Model Fit
AIC/BIC

1785.23/1792.40 1792.23/1806.56

1723.70/1748.78

1734.14/1773.56

Note. The intercepts and slopes for all four models are random but do not include Level 2
variables. Model 1 ICC = .05. The percentage of variance explained refers to the Level 1
variability for each model.
* p < .05, ** p < .01, *** p < .001
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Table 25
Recidivism Multilevel Regression Coefficients, Confidence Intervals, and Odds-Ratios for PreGPPM Motivation Within Living Skill Programs
Model 4 Random
Model 3 Random
Model 2 Random
Intercept and
Model 1
Intercept and
Intercept and
Slopes: Risk,
Random Intercept
Slopes: Risk and
Slopes: Risk
Motivation, and
Parameter
Motivation
Interaction
B(SE)
B(SE)
B(SE)
B(SE)
OR
OR
OR
OR
95% CI
95% CI
95% CI
95% CI
Intercept

Risk

-0.32*(.12)
-0.33*(.13)
-0.37*(.12)
-0.37**(.12)
0.73
0.72
0.69
0.69
[-0.56, -0.08]
[-0.58, -0.08]
[-0.61,-0.13]
[-0.61, -0.13]
-0.09**(.03)
-0.09**(.03)
-0.09**(.03)
0.91
0.91
0.92
[-0.15, -0.03]
[-0.15, -0.03]
[-0.15, -0.03]
-0.12(.22)
-0.29(.20)
0.88
0.75
[-0.55, 0.31]
[-0.68,0. 10]

Motivation
Risk*
Motivation

0.04*(.02)
[0.01, 0.08]

1.04

Note. The intercepts and slopes for all four models are random but do not include Level 2
variables. Model 1 ICC = .0001. Penalized Quasi-Likelihood was used as the method of
estimation due to low variability of Level 2 estimates (Raudenbush, 2004). Estimates of model
fit are not reported because PQL does not produce model fit estimates. The percentage of
variance explained refers to the Level 1 variability for each model.
* p < .05, ** p < .01, *** p < .001
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Figure 8. The relationship between the probability of future recidivism and individual risk (SIRProxy), displayed at different levels of offender pre-program motivation within living skills
group.
Hypothesis 2: Individual Offender and Correctional Group Risk
Sex Offender Groups. Table 26 shows that individual offender risk was a significant
Level 1 predictor of post-program scores in Model 2 and Model 3 with individual risk explaining
a small proportion of variance in post-program scores. Average group risk was added to Model 3
as a Level 2 factor to predict variability in post-program scores across groups, as well as, to
predict the variability in the strength of the relationship between individual offender risk and
post-program scores. Level 2 average group risk was neither a significant predictor of the
variability in post program performances nor in the variability in the strength of the relationship
between individual risk and post-program scores. Level 2 average group risk did not explain a
81

meaningful proportion of variability in post-program scores. The individual and group risk
component of Hypothesis 2 was not supported in sex offender groups.
Table 26
Post Program Performance Multilevel Regression Coefficients, Confidence Intervals, Effect
Sizes, and Model Fit for Individual Offender and Average Program Group Risk Within Sex
Offender Programs
Model 3 Random
Model 2 Random
Model 1:
Intercept and Slopes:
Intercept and Slopes:
Random Intercept
Individual and Group
Individual Risk
Parameters
Risk
B(SE)
B(SE)
B(SE)
% var
% var
95% CI
95% CI
95% CI
Intercept

8.67*** (1.09)
[6.53, 10.81]

8.74***(1.11)
[6.56, 10.92]

8.54***(1.23)
[6.13, 10.95]

Level 1
0.53*(.26)
[0.02, 1.04]

Individual Risk

4.9

0.65*(.25)
[0.16, 1.14]

5.8

-0.40(.45)
[-1.28, 0.48]

<1.0

0.03(.07)
[-0.11, 0.17]

<1.0

Level 2
Group risk
predicting
variance across
intercepts
Group risk
predicting
variance across
individual risk
and post-program
slopes
Model Fit
AIC/BIC

985.91 / 991.74

989.13 / 1000.78

991.85 / 1003.50

Note. Model 1 ICC = .05.
* p < .05, ** p < .01, *** p < .001
Substance Misuse Groups. Table 27 shows that individual risk was not a significant
Level 1 predictor of post-program scores and only explained a small percentage of variability in
post-program scores. Level 2 average group risk did not significantly explain variability in post82

program scores across groups. Level 2 average group risk significantly predicted variability in
the relationship between individual risk and post-program scores, even though individual risk did
not have a significant relationship with program performance, on average. As average group risk
decreased, the intensity of the relationship between individual risk and post-program
performance decreased. Furthermore, group risk explained a large proportion of variance in
group differences in the relationship between individual risk with post-program scores. The
addition of overall group risk as a predictor of variation among intercepts and slopes (Model 3)
explained an additional 0.20% of variance in post program performance at Level 1, compared to
the model that did not include overall group risk (Model 2). However, 40% of variance across
slopes was explained by group differences in average risk. Equation 6 displays the predicted
association between Level 2 average group risk and group differences in the relationship
between individual risk and post-program scores for offenders in substance misuse groups:
Substance Misuse: Post Program Scoreij = γ00 + γ01(Group Risk) + γ10(Individual Risk) +
γ11(Individual Risk*Group Risk) + u0j +u1j(Individual Risk) + rij

(6)

The cross-level interaction of average group risk and individual risk was probed using
bootstrapped samples and Johnson-Neyman regions of 95% significance were calculated. These
analyses showed that the association between individual risk and post-program scores was
significant among groups of relatively lower average risk. On average, individual risk was not a
significant predictor of post-program scores, but the strength of the relationship between
individual risk and post-program scores was significant when average group risk was below 5.08 and above 0.43. Figure 9 shows one standard deviation above average group risk (-1.31),
average group risk (2.20), and one standard deviation below average group risk (5.71) for Level
2 average group risk. Thus, program performance was better among offenders who participated
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in groups of lower average risk compared to offenders with equal risk who were members of
higher risk groups. In other words, offenders in groups of higher-than-average risk had generally
poorer program performance regardless of their level of risk, whereas in groups of lower-thanaverage risk, lower risk individuals had stronger program performance. Hypothesis 2 was
supported in substance misuse groups.
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Table 27
Post Program Performance Multilevel Regression Coefficients, Confidence Intervals, Effect
Sizes, and Model Fit for Individual Offender and Average Program Group Risk Within
Substance Misuse Programs
Model 3 Random
Model 2 Random
Model 1:
Intercept and Slopes:
Intercept and Slopes:
Random Intercept
Individual and Group
Individual Risk
Parameters
Risk
B(SE)
B(SE)
B(SE)
% var
% var
95% CI
95% CI
95% CI
Intercept

9.98*** (.46)
[9.08, 10.88]

9.98***(.46)
[9.08, 10.88]

9.46***(.50)
[8.48, 10.44]

Level 1
0.08(.07)
[-0.06, 0.23]

Individual Risk

1.2

Level 2
Group risk
predicting
variance across
intercepts
Group risk
predicting
variance across
individual risk
and post-program
slopes
Model Fit
AIC/BIC

11070.17 / 11080.99

11072.50 / 11094.13

Note. Model 1 ICC = .25.
* p < .05, ** p < .01, *** p < .001
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0.09(.07)
[-0.6, 0.23]

1.4

-0.15(.15)
[-0.14, 0.44]

<1.0

0.05***(.02)
[0.01, 0.09]

40.0

11072.14 / 11093.77
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Figure 9. The relationship between post-program performance and individual risk, displayed at
different levels of group average risk within substance misuse programs
Violence Reduction Groups. Table 28 shows that individual offender risk was a
significant Level 1 predictor of post-program scores in Model 2 and Model 3 with individual risk
explaining a small proportion of variance in post-program scores. Level 2 average group risk did
not predict variability in post-program performance nor variability in the strength of the
relationship between individual risk and post-program scores. Although Level 2 group risk was
not significant, adding group risk at Level 2 to predict the variability in slopes describing the
relationship between individual risk and post-program scores explained a very large proportion
of variability in these slopes across groups (Model 3). The addition of overall group risk as a
predictor of variance among intercepts and slopes (Model 3) explained an additional 1.5% of
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variance in post program performance at Level 1 compared to the model that did not include
overall group risk (Model 2). However, 65% of variance across slopes was explained by group
differences in average risk. For offenders in violence reduction groups, Equation 7 displays the
predicted association between Level 2 average group risk and differences across groups in the
relationship between individual risk and post-program scores:
Violence Reduction: Post Program Scoreij = γ00 + γ01(Group Risk) + γ10(Individual Risk) +
γ11(Individual Risk*Group Risk) + u0j + u1j(Individual Risk) + rij

(7)

Average group risk was not significant in Model 4 but the final model explained a large
proportion of variability (65%) in the degree to which slopes varied across groups. Thus, due to
the large proportion of variability explained in the differences across group slopes, the crosslevel interaction of average group risk and individual risk on program performance outcome was
probed using bootstrapped samples and Johnson-Neyman regions of 95% significance were
calculated. These analyses showed that the association between risk and post-program scores
was significant within groups of relatively higher risk. Specifically, the strength of the
relationship between individual risk and post-program scores was significant when average
group risk was lower than 0.42. Figure 10 shows one standard deviation above average group
risk (-1.97), average group risk (2.10), and one standard deviation below average group risk
(6.17) for Level 2 average group risk. Figure 10 shows that program performance was higher
among offenders who participated in groups of higher average risk than offenders with equal risk
who were members of groups with lower average risk. Due to the inverse relationship between
group risk and the relationship between individual risk and post-program scores, Hypothesis 2
was not supported in violence reduction groups.
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Table 28
Post Program Performance Multilevel Regression Coefficients, Confidence Intervals, Effect
Sizes, and Model Fit for Individual Offender and Average Program Group Risk Within Violence
Reduction Programs
Model 3 Random
Model 2 Random
Model 1:
Intercept and Slopes:
Intercept and Slopes:
Random Intercept
Individual and Group
Individual Risk
Parameters
Risk
B(SE)
B(SE)
B(SE)
% var
% var
95% CI
95% CI
95% CI
Intercept

10.02*** (1.10)
[7.86, 12.18]

10.02*** (1.10)
[7.86, 12.18]

10.93***(1.24)
[8.50, 13.36]

Level 1
0.45*(.18)
[0.09, 0.80]

Individual Risk

2.3

Level 2
Group risk
predicting
variance across
intercepts
Group risk
predicting
variance across
individual risk
and post-program
slopes
Model Fit
AIC/BIC

1558.80 / 1565.68

1556.71 / 1570.46

Note. Model 1 ICC = .17.
* p < .05, ** p < .01, *** p < .001
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0.41*(.17)
[0.08, 0.74]

3.8

-0.26(.29)
[-0.83, 0.31]

<1.0

-0.05(.03)
[-0.11, 0.01]

65.0

1559.94 / 1573.69
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Figure 10. The relationship between post-program performance (GPPM) and individual risk
(SIR-Proxy), displayed at different levels of average group risk within violence reduction
programs
Family Violence Groups. As shown in Table 29, individual risk was not a significant
Level 1 predictor of post-program scores and accounted for about 10% of variance in postprogram scores. In addition, Level 2 average group risk did not significantly predict variability
in post-program scores across groups and did not significantly predict variability across groups
in the relationship between individual risk and post-program scores. Finally, Level 2 group risk
did not predict a meaningful proportion of variability in differences across intercepts or slopes.
The individual and group risk portion of Hypothesis 2 was not supported in family violence
groups.
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Table 29
Post Program Performance Multilevel Regression Coefficients, Confidence Intervals, Effect
Sizes, and Model Fit for Individual Offender and Average Program Group Risk Within Family
Violence Programs
Model 3 Random
Model 2 Random
Model 1:
Intercept and Slopes:
Intercept and Slopes:
Random Intercept
Individual and Group
Individual Risk
Parameters
Risk
B(SE)
B(SE)
B(SE)
% var
% var
95% CI
95% CI
95% CI
Intercept

10.16***(1.03)
[8.14, 12.18]

10.28***(1.02)
[8.28, 12.28]

9.70***(1.20)
[7.35, 12.05]

Level 1
0.47(.24)
[-0.01, 0.94]

Individual Risk

11.8

Level 2
Group risk
predicting
variance across
intercepts
Group risk
predicting
variance across
individual risk
and post-program
slopes
Model Fit
AIC/BIC

1189.08 / 1195.34

1183.34 / 1195.86

0.47(.24)
[-0.01, 0.94]

10.7

-0.04(.32)
[-0.67, 0.59]

<1.0

0.04(.05)
[-0.06, 0.14]

<1.0

1187.38 / 1199.90

Note. Model 1 ICC = .03.
* p < .05, ** p < .01, *** p < .001
Peer and Attitude Groups. As shown in Table 30, individual risk was not a significant
Level 1 predictor of post-program scores and accounted for a small proportion of variance in
post-program scores. In addition, Level 2 average group risk did not significantly predict
variability in post-program scores across groups and did not significantly predict variability
across groups in terms of the relationship between individual risk and post-program scores.
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Finally, Level 2 group risk did not explain a meaningful proportion of variability in postprogram scores. The individual and group risk portion of Hypothesis 2 was not supported in
peer and attitude groups.
Table 30
Post Program Performance Multilevel Regression Coefficients, Confidence Intervals, Effect
Sizes, and Model Fit for Individual Offender and Average Program Group Risk Within Peer and
Attitude Programs
Model 3 Random
Model 2 Random
Model 1:
Intercept and Slopes:
Intercept and Slopes:
Random Intercept
Individual and Group
Individual Risk
Parameter
Risk
B(SE)
B(SE)
B(SE)
% var
% var
95% CI
95% CI
95% CI
Intercept

12.84*** (1.08)
[10.72, 14.96]

12.84*** (1.08)
[10.72, 14.96]

12.40***(1.07)
[10.30,14.50]

Level 1
0.16 (.12)
[-0.08, 0.40]

Individual Risk

<1.0

Level 2
Group risk
predicting
variance across
intercepts
Group risk
predicting
variance across
individual risk
and post-program
slopes
Model Fit
AIC/BIC

2193.98 / 2201.53

2200.06 / 2215.17

0.16(.12)
[-0.08, 0.40]

1.2

-0.04(.41)
[-0.87, 0.76]

<1.0

0.05(.05)
[0.01, 0.09]

<1.0

2203.72 / 2216.24

Note. Model 1 ICC = .36.
* p < .05, ** p < .01, *** p < .001
Living Skills Groups. Table 31 shows that individual risk was not a significant Level 1
predictor of post-program scores throughout the model building process and accounted for a
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small proportion of variance in post-program scores. In addition, Level 2 average group risk did
not significantly predict variability in post-program scores across groups nor did Level 2 group
risk significantly predict variability across groups in the association between individual risk and
post-program scores. Furthermore, Level 2 group risk did not explain a meaningful proportion of
variability in post-program scores. The individual and group risk portion of Hypothesis 2 was
not supported in living skills groups.
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Table 31
Post Program Performance Multilevel Regression Coefficients, Confidence Intervals, Effect
Sizes, and Model Fit for Individual Offender and Average Program Group Risk Within Living
Skills Programs
Model 3 Random
Model 2 Random
Model 1:
Intercept and Slopes:
Intercept and Slopes:
Random Intercept
Individual and Group
Individual Risk
Parameters
Risk
B(SE)
B(SE)
B(SE)
% var
% var
95% CI
95% CI
95% CI
Intercept

10.48*** (1.17)
[8.19, 12.77]

10.48*** (1.17)
[8.19, 12.77]

10.99***(1.30)
[8.43,13.53]

Level 1
0.08 (.12)
[-0.16, 0.32]]

Individual Risk

<1.0

Level 2
Group risk
predicting
variance across
intercepts
Group risk
predicting
variance across
individual risk
and post-program
slopes
Model Fit
AIC/BIC

1785.23 / 1792.40

1792.23 / 1806.56

0.07(.12)
[-0.17, 0.31]

1.3

-0.37(.34)
[-0.30, 1.04]

<1.0

-0.04(.02)
[-0.10, 0.02]

<1.0

1795.02 / 1807.54

Note. Model 1 ICC = .05.
* p < .05, ** p < .01, *** p < .001
Hypothesis 2: Individual Pre-Program Motivation and Correctional Group Risk
Sex Offender Groups. Table 32 shows that individual pre-program motivation was a
significant Level 1 predictor of post-program scores throughout the model building process and
accounted for a considerable proportion of variance in post-program scores. Next, Level 2
average group risk did not significantly predict variability in post-program scores across groups
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nor did Level 2 group risk significantly predict variability across groups in the individual preprogram motivation and post-program scores relationship. The individual pre-program
motivation and group risk component of Hypothesis 2 was not supported in sex offender groups.
Table 32
Post Program Performance Multilevel Regression Coefficients, Confidence Intervals, Effect
Sizes, and Model Fit for Individual Pre-GPPM and Average Program Group Risk Within Sex
Offender Programs
Model 3 Random
Model 2 Random
Model 1:
Intercept and Slopes:
Intercept and Slopes:
Random Intercept
Individual Motivation
Individual Motivation
Parameter
and Group Risk
B(SE)
B(SE)
B(SE)
% var
% var
95% CI
95% CI
95% CI
Intercept

8.67*** (1.09)
[6.53, 10.81]

8.59***(1.04)
[6.55, 10.63]

8.40***(.97)
[6.50, 10.30]

Level 1
Individual
Motivation

5.81***(1.06)
[3.73, 7.89]

21.8

Level 2
Group risk
predicting
variance across
intercepts
Group risk
predicting
variance across
individual
motivation and
post-program
slopes
Model Fit
AIC/BIC

985.91/991.74

961.53 / 973.18

Note. Model 1 ICC = .27.
* p < .05, ** p < .01, *** p < .001
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5.99***(1.00)
[4.03, 7.95]

21.6

0.37(.34)
[-0.30, 1.04]

<1.0

-0.37(.25)
[-0.86, 0.12]

<1.0

960.31 / 971.96

Substance Misuse Groups. As shown in Table 33, individual pre-program motivation
was a significant Level 1 predictor of post-program scores in Model 2 and Model 3, and
accounted for a considerable proportion of Level 1 variance in post-program scores. Next, Level
2 average group risk significantly predicted variability in average post-program scores across
groups, which explains a fair proportion of Level 2 variability in differences across groups in
terms of mean post-program performance scores (6.0%). Specifically, groups of lower average
risk were associated with higher average post-program performance scores. Level 2 average
group risk did not significantly predict variability across groups in the individual pre-program
motivation and post-program scores relationship. Although Level 2 average group risk
significantly explained variability in average post-program scores, the individual pre-program
motivation and group risk component of Hypothesis 2 was not supported in substance misuse
groups.
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Table 33
Post Program Performance Multilevel Regression Coefficients, Confidence Intervals, Effect
Sizes, and Model Fit for Individual Pre-GPPM and Average Program Group Risk Within
Substance Misuse Programs
Model 3 Random
Model 2 Random
Model 1:
Intercept and Slopes:
Intercept and Slopes:
Random Intercept
Individual Motivation
Individual Motivation
Parameter
and Group Risk
B(SE)
B(SE)
B(SE)
% var
% var
95% CI
95% CI
95% CI
Intercept

9.98***(.46)
[9.08, 10.88]

9.52***(.43)
[8.68, 10.36]

9.52***(.43)
[8.67, 10.35]

Level 1
Individual
Motivation

6.47***(.34)
[5.50, 7.14]

30.3

Level 2
Group risk
predicting
variance across
intercepts
Group risk
predicting
variance across
individual
motivation and
post-program
slopes
Model Fit
AIC/BIC

11070.17 / 11080.99

10665.68 / 10687.31

6.49*(.34)
[5.82, 7.16]

30.4

0.28***(.13)
[0.03, 0.53]

6.0

0.09(.10)
[-0.11, 0.29]

<1.0

10664.35 / 10685.98

Note. Model 1 ICC = .25.
* p < .05, ** p < .01, *** p < .001
Violence Reduction Groups. Table 34 shows that individual pre-program motivation
was a significant Level 1 predictor of post-program scores throughout the model building
process and accounted for a considerable proportion of variance in post-program scores. Next,
Level 2 average group risk did not significantly predict variability across groups in post-program
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scores nor did Level 2 group risk significantly predict variability across groups in the individual
pre-program motivation and post-program scores relationship. The individual pre-program
motivation and group risk component of Hypothesis 2 was not supported in violence reduction
groups.
Table 34
Post Program Performance Multilevel Regression Coefficients, Confidence Intervals, Effect
Sizes, and Model Fit for Individual Pre-GPPM and Average Program Group Risk Within
Violence Reduction Programs
Model 3 Random
Model 2 Random
Model 1:
Intercept and Slopes:
Intercept and Slopes:
Random Intercept
Individual Motivation
Individual Motivation
Parameter
and Group Risk
B(SE)
B(SE)
B(SE)
% var
% var
95% CI
95% CI
95% CI
Intercept

10.02*** (1.10)
[7.86, 12.18]

9.52***(1.02)
[7.52, 11.52]

9.65***(1.00)
[7.69, 11.61]

Level 1
Individual
Motivation

6.91***(1.06)
[4.83, 8.99]

37.6

Level 2
Group risk
predicting
variance across
intercepts
Group risk
predicting
variance across
individual
motivation and
post-program
slopes
Model Fit
AIC/BIC

1558.80 / 1565.68

1497.31 / 1511.06

Note. Model 1 ICC = .17.
* p < .05, ** p < .01, *** p < .001
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7.00*(1.02)
[5.00, 9.00]

38.9

0.19(.26)
[-0.32, 0.70]

<1.0

-0.46(.31)
[-1.07, 0.15]

<1.0

1495.79 / 1509.54

Family Violence Groups. As shown in Table 35, individual pre-program motivation
was a significant Level 1 predictor of post-program scores throughout the model building
process (Model 2 and Model 3), and accounted for a considerable proportion of variance in postprogram scores. Next, Level 2 average group risk was entered into Model 3 to explain
variability in model intercepts and slopes. Level 2 average group risk did not significantly
predict variability in post-program scores across groups nor did Level 2 group risk significantly
predict variability across groups in the individual pre-program motivation and post-program
scores relationship. The individual pre-program motivation and group risk component of
Hypothesis 2 was not supported in family violence groups.
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Table 35
Post Program Performance Multilevel Regression Coefficients, Confidence Intervals, Effect
Sizes, and Model Fit for Individual Pre-GPPM and Average Program Group Risk Within Family
Violence Programs
Model 3 Random
Model 2 Random
Model 1:
Intercept and Slopes:
Intercept and Slopes:
Random Intercept
Individual Motivation
Individual Motivation
Parameter
and Group Risk
B(SE)
B(SE)
B(SE)
% var
% var
95% CI
95% CI
95% CI
Intercept

10.16*** (1.03)
[8.14, 12.18]

9.97***(.90)
[8.21, 11.73]

9.65***(1.00)
[8.21, 11.69]

Level 1
Individual
Motivation

7.46*(.95)
[5.60, 9.32]

44.4

Level 2
Group risk
predicting
variance across
intercepts
Group risk
predicting
variance across
individual
motivation and
post-program
slopes
Model Fit
AIC/BIC

1189.08 / 1195.34

1120.47 / 1132.99

7.40*(1.00)
[5.44, 9.36]

43.9

0.17(.24)
[-0.30, 0.64]

<1.0

-0.08(.27)
[-0.61, 0.45]

<1.0

1121.41 / 1133.93

Note. Model 1 ICC = .03.
* p < .05, ** p < .01, *** p < .001
Peer and Attitude Groups. Table 36 shows that individual pre-program motivation was
a significant Level 1 predictor of post-program scores in Model 2 and Model 3, which accounted
for a considerable proportion of Level 1 variance in post-program scores. Next, Level 2 average
group risk did not significantly predict variability in post-program scores across groups nor did
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Level 2 group risk significantly predict variability across groups in the individual pre-program
motivation and post-program scores relationship. Even though Level 2 average group risk
explained variability in average program performance, the individual pre-program motivation
and group risk component of Hypothesis 2 was not supported in peer and attitude groups.

100

Table 36
Post Program Performance Multilevel Regression Coefficients, Confidence Intervals, Effect
Sizes, and Model Fit for Individual Pre-GPPM and Average Program Group Risk Within Peer
and Attitude Programs
Model 2 Random
Model 3 Random Intercept
Model 1:
Intercept and Slopes:
and Slopes: Individual
Random Intercept
Individual Motivation Motivation and Group Risk
Parameters
B(SE)
B(SE)
B(SE)
% var
% var
95% CI
95% CI
95% CI
Intercept

12.84*** (1.08)
[10.72, 14.96]

12.42***(.87)
[10.71, 14.13]

12.42***(.87)
[10.71, 14.13]]

Level 1
Individual
Motivation

7.59***(.65)
[6.32, 8.86]

28.2

Level 2
Group risk
predicting
variance across
intercepts
Group risk
predicting
variance across
individual
motivation and
post-program
slopes
Model Fit
AIC/BIC

2193.98 / 2201.53

2095.14 / 2110.25

7.61***(.65)
[6.34, 8.88]

27.9

-0.05(.29)
[-0.62, 0.52]

40.1

-0.06(.27)
[-0.57, 0.45]

<1.0

2096.60 / 2111.71

Note. Model 1 ICC = .36.
* p < .05, ** p < .01, *** p < .001
Living Skills Groups. As shown in Table 37, individual pre-program motivation was a
significant Level 1 predictor of post-program scores throughout the model building process
(Model 2 and Model 3), and accounted for a considerable proportion of variance in post-program
scores. Next, Level 2 average group risk was entered into Model 3 to explain variability in
model intercepts and slopes. Level 2 average group risk did not significantly predict variability
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in post-program scores across groups nor did Level 2 group risk significantly predict variability
across groups in the individual pre-program motivation and post-program scores relationship.
The individual pre-program motivation and group risk component of Hypothesis 2 was not
supported in living skills groups.
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Table 37
Post Program Performance Multilevel Regression Coefficients, Confidence Intervals, Effect
Sizes, and Model Fit for Individual Pre-GPPM and Average Program Group Risk Within Living
Skills Programs
Model 3 Random
Model 2 Random
Model 1:
Intercept and Slopes:
Intercept and Slopes:
Random Intercept
Individual Motivation
Individual Motivation
Parameters
and Group Risk
B(SE)
B(SE)
B(SE)
% var
% var
95% CI
95% CI
95% CI
Intercept

10.48*** (1.17)
[8.19, 12.77]

11.57***(.99)
[9.63, 13.31]

9.76***(1.07)
[7.66, 11.86]

Level 1
Individual
Motivation

8.71***(.83)
[7.08, 10.34]

36.5

Level 2
Group risk
predicting
variance across
intercepts
Group risk
predicting
variance across
individual
motivation and
post-program
slopes
Model Fit
AIC/BIC

1785.23 / 1792.40

1697.27 / 1711.60

8.68***(.85)
[7.01, 10.35]

36.2

0.09(.24)
[-0.46, 0.64]

7.2

0.01(.23)
[-0.44, 0.46]

<1.0

1698.83 / 1713.16

Note. Model 1 ICC = .05.
* p < .05, ** p < .01, *** p < .001
Hypothesis 3: Individual Risk Relative to Lowest Risk Group Members
Sex Offender Groups. Table 38 shows that individual risk was a significant predictor of
post-program scores throughout the model building process. Higher risk offenders had poorer
program performance scores compared to lower risk offenders. Next, the degree of deviation
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between an offender’s standardized risk score and the lowest risk group member’s standardized
risk score was an incrementally significant predictor of post-program scores. Specifically, as
deviation scores indicated closer placement to the lowest risk offender of the group, postprogram scores were also higher. In other words, relative placement further from the lowest risk
individual of the group was related to poorer program performance. Finally, the interaction of
individual risk and deviation score was added to Model 4 but was not a significant predictor of
post-program scores. Overall, individual risk, deviation from the lowest risk group member, and
the interaction of risk and deviation explained 8.5% of Level 1 variability in post-program
scores. Hypothesis 3 was not supported in sex offender groups.
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Table 38
Post Program Performance Multilevel Regression Coefficients, Confidence Intervals, Effect
Sizes, and Model Fit for Individual Risk and Relative Group Placement Within Sex Offender
Programs
Model 4 Random
Model 1
Model 3 Random
Model 2 Random
Intercept: Risk,
Random
Intercept: Risk and
Intercept: Risk
Deviation, and
Intercept
Deviation
Parameter
Interaction
B(SE)
B(SE)
%
B(SE)
%
B(SE)
%
95% CI
95% CI
var
95% CI
var
95% CI
var
8.67*** (1.09) 8.74*** (1.09)
15.69*** (1.88)
18.13***(2.33)
Intercept
[6.53, 10.81] [6.59, 10.87]
[12.01, 19.37]
[13.66, 22.88]
Level 1

4.9

Individual
Risk

0.53* (.26)
[0.02, 1.04]

Deviation
from
lowest risk
group
member

6.9

8.5

-0.81*(.34)
[-1.48, -0.14]

-1.62**(.59)
[-2.78, -0.46]

6.39***(1.26)
[3.96, 8.86]

10.43***(2.57)
[5.37, 15.45]

Risk*
Deviation

-0.29(.15)
[-0.58, 0.00]

Model Fit
AIC/BIC

985.91 / 991.74

989.13 / 1000.78

967.51 / 973.34

967.84 / 973.67

Note. Model 1 ICC = .05. The intercepts all four models are random but do not include Level
2 variables.
* p < .05, ** p < .01, *** p < .001
Substance Misuse Groups. Table 39 shows that individual risk, deviation scores, and
the interaction of individual risk and the deviation from the lowest risk group member were not
significant predictors of post-program scores. The final model (Model 4) includes all variables
of interest but only explained a minimal proportion of Level 1 variability in post-program scores.
Hypothesis 3 was not supported in substance misuse groups.
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Table 39
Post Program Performance Multilevel Regression Coefficients, Confidence Intervals, Effect
Sizes, and Model Fit for Individual Risk and Relative Group Placement Within Substance Misuse
Programs
Model 4 Random
Model 3 Random
Model 1
Model 2 Random
Intercept: Risk,
Intercept: Risk and
Random Intercept
Intercept: Risk
Deviation, and
Deviation
Parameter
Interaction
B(SE)
B(SE)
%
B(SE)
%
B(SE)
%
95% CI
95% CI
var
95% CI
var
95% CI
var
9.98***(.46)
9.98***(.46)
10.44*** (.93)
10.44***(.93)
Intercept
[9.08, 10.88]
[9.08, 10.88]
[5.05, 12.37]
[8.57, 12.29]
Level 1
Individual
Risk

2.1
0.08(.07)
[-0.06, 0.23]

Deviation
from
lowest risk
group
member
Risk*
Deviation

<1.0

<1.0

0.01(.14)
[-0.26, 0.28]

0.02(.16)
[-0.29, 0.33]

0.36(.66)
[-0.93, 1.65]

0.36(.67)
[-0.31, 1.03]

0.001(.05)
[-0.05, 0.05]

Model Fit
AIC/BIC

11070.17/11080.99 11072.50/11094.13 11043.63/11054.45 11049.60/11060.42

Note. Model 1 ICC = .25. The intercepts all four models are random but do not include Level
2 variables.
* p < .05, ** p < .01, *** p < .001
Violence Reduction Groups. As shown in Table 40, individual risk was a significant
predictor of post-program scores at Model 2 but not in Model 3 nor Model 4. Next, the deviation
from the lowest risk group member was not a significant predictor of post-program scores for
Model 3 and Model 4. The interaction of individual risk and lowest risk group member was
added to Model 4, which did not explain additional Level 1 variance in post-program scores
compared to Model 3, but the interaction term was a significant predictor of post-program scores.
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Model 4 also explained 0.6% less variance in post program performance than the model that did
not include the interaction term between risk and deviation (Model 3). Equation 8 displays the
predicted association between individual risk and relative group placement in predicting postprogram scores for offenders within violence reduction groups:
Violence Reduction: Post Program Scoreij = γ00 + γ10(Individual Risk) + γ20(Deviation) +
γ30(Individual Risk*Deviation) + u0j + u1j(Individual Risk) + u2j(Deviation) + u3j(Individual Risk
*Deviation) + rij

(8)

Even though individual risk was a significant predictor of post-program scores in a single
model (Model 2) and deviance was not significant in all models, the interaction of individual risk
and deviance from the lowest risk group member was a significant predictor of post-program
scores. Thus, the interaction of individual risk and deviance from lowest group member was
probed and Johnson-Neyman regions of 95% significance were calculated. These analyses
showed that deviation from the lowest risk group member had a conditional effect on the
association between individual risk and post-program performance for offenders who deviated
from the lowest risk group member by z = -1.72 or more. Figure 11 shows one standard
deviation below the average deviation from lowest risk member (-1.99), average deviation from
lowest risk group member (-1.07), and one standard deviation above the average deviation from
the lowest risk group member (-0.14). Figure 11 shows that among the individuals situated as
the relatively lowest risk individuals of their group, there was a weak relationship between risk
and post-program performance. These participants appeared to maintain approximately average
post-program performance scores, regardless their level of risk. However, among offenders who
deviated the most from the lowest risk group member, participants had enhanced post-program
scores, but only when individual risk was also low. In other words, those situated among the
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higher risk individuals in their particular rehabilitation group had generally better program
performance, under the condition that they were still relatively lower risk. This suggests
relatively lower risk individuals derived more benefit from groups composed somewhat
homogenously of similarly lower risk individuals. On the other hand, those situated among the
higher risk individuals in their particular rehabilitation group had poorer program performance, if
they were individuals of relatively higher risk. As such, Hypothesis 3 was supported in violence
reduction groups.
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Table 40
Post Program Performance Multilevel Regression Coefficients, Confidence Intervals, Effect
Sizes, and Model Fit for Individual Risk and Relative Group Placement Within Violence
Reduction Programs
Model 4 Random
Model 3 Random
Model 1
Model 2 Random
Intercept: Risk,
Intercept: Risk and
Random Intercept
Intercept: Risk
Deviation, and
Deviation
Parameter
Interaction
B(SE)
B(SE)
%
B(SE)
%
B(SE)
%
95% CI
95% CI
var
95% CI
var
95% CI
var
10.02*** (1.10) 10.02*** (1.10)
8.86***(1.9)
10.11***(2.09)
Intercept
[7.86, 12.18]
[7.86, 12.18]
[5.02, 12.70]
[6.01, 14.21]
Level 1
Individual
Risk

3.5
0.45*(.18)
[0.09, 0.80]

Deviation
from lowest
risk group
member

5.1

4.5

0.66(.35)
[-0.03, -1.35]

0.25(.42)
[-0.57, 1.07]

0.36(.66)
[-4.32, 2.05]

-0.25(1.71)
[-3.60, 3.10]

Risk*
Deviation

-0.23*(.10)
[-0.43, -0.03]

Model Fit
AIC/BIC

1558.80 / 1565.68 1556.71 / 1570.46 1532.21 / 1539.09

1529.55 / 1536.43

Note. Model 1 ICC = .17. The intercepts all four models are random but do not include Level 2
variables.
* p < .05, ** p < .01, *** p < .001
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Figure 11. The relationship between post-program performance scores (GPPM) and individual
risk (SIR-Proxy), displayed at different levels of relative deviance from lowest risk group
member within violence reduction groups
Family Violence Groups. Table 41 shows that individual risk, deviance scores, and the
interaction of individual risk and the deviation from the lowest risk group member were not
significant predictors of post-program scores. The final model (Model 4) included all variables
of interest but only explained a minimal proportion of Level 1 variance in post-program scores.
Hypothesis 3 was not supported in family violence groups.
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Table 41
Post Program Performance Multilevel Regression Coefficients, Confidence Intervals, Effect
Sizes, and Model Fit for Individual Risk and Relative Group Placement Within Family Violence
Programs
Model 4 Random
Model 1
Model 3 Random
Model 2 Random
Intercept: Risk,
Random
Intercept: Risk and
Intercept: Risk
Deviation, and
Intercept
Deviation
Parameter
Interaction
B(SE)
B(SE)
%
B(SE)
%
B(SE)
%
95% CI
95% CI
var
95% CI
var
95% CI
var
10.16*** (1.03) 10.28***(1.02)
10.34*** (1.87)
10.35***(1.87)
Intercept
[8.14, 12.18]
[8.28, 12.28]
[6.07, 14.01]
[6.68, 14.02]
Level 1
Individual
Risk

1.8
0.47(.24)
[-0.01, 0.94]

Deviation
from
lowest risk
group
member

1.5

1.0

0.44(.40)
[-0.34, 1.22]

0.25(.42)
[-0.57, 1.07]

0.25(1.48)
[-2.65, 3.15]

0.43(.36)
[-0.28, 1.14]

Risk*
Deviation

-0.01(.17)
[-0.32, 0.30]

Model Fit
AIC/BIC

1189.08 / 1195.34 1183.34 / 1195.86

1168.36 / 1174.62

1168.22 / 1174.48

Note. Model 1 ICC = .03. The intercepts all four models are random but do not include Level
2 variables.
* p < .05, ** p < .01, *** p < .001
Peer and Attitude Groups. Table 42 shows that individual risk was not a significant
predictor of post-program scores in Model 2 and Model 3 but individual risk significantly
predicted post-program scores in Model 4. The degree of deviation from the lowest risk group
member did not significantly predict post-program scores in Model 3 and Model 4. When the
deviation variable was added to Model 3, the amount of Level 1 variability that was explained
decreased. Model 4 also explained 1.0% more variance in post program performance compared
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to the model that did not include the interaction term between risk and deviation (Model 3).
Finally, the interaction of individual risk and deviation scores significantly predicted postprogram scores. Equation 9 displays the predicted association between individual risk and
relative group placement on post-program scores for offenders in peer and attitude groups:
Peer and Attitudes: Post Program Scoreij = γ00 + γ10(Individual Risk) + γ20(Deviation) +
γ30(Individual Risk*Deviation) + u0j + u1j(Individual Risk) + u2j(Deviation) + u3j(Individual Risk
*Deviation) + rij

(9)

Even though individual risk was a significant predictor of post-program scores in a single
model (Model 4) and deviance was not significant in any model, the interaction between
individual risk and degree of deviance from the lowest risk group member was a significant
predictor of post-program scores. Thus, the interaction of individual risk and deviance from
lowest group member was probed and Johnson-Neyman regions of 95% significance were
calculated. These analyses showed that deviation from the lowest risk group member had a
conditional effect on the association between individual risk and post-program performance for
offenders who deviated from the lowest risk group member by z = -0.37 or lower. Figure 12
shows one standard deviation below the average deviation from the lowest risk group member
(-2.03), average group deviation from the lowest risk group member (-1.10), and one standard
deviation above the average deviation from the lowest risk group member (-0.17). Figure 12
shows that individuals situated among the relatively lowest risk individuals of their rehabilitation
group demonstrated better post-program performance scores, regardless their individual level of
risk. However, among offenders who deviated the most from the lowest risk group member,
participants had enhanced post-program scores, but only when individual risk was also low. In
other words, those situated as the higher risk individuals in their particular rehabilitation group
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had generally better program performance, under the condition that they were still relatively
lower risk. On the other hand, those situated as the higher risk individuals in their particular
rehabilitation group had poorer program performance, if they were characterized by relatively
higher risk. Hypothesis 3 was supported in peer and attitude groups.
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Table 42
Post Program Performance Multilevel Regression Coefficients, Confidence Intervals, Effect
Sizes, and Model Fit for Individual Risk and Relative Group Placement Within Peer and Attitude
Programs
Model 4 Random
Model 1
Model 3 Random
Model 2 Random
Intercept: Risk,
Random
Intercept: Risk and
Intercept: Risk
Deviation, and
Intercept
Deviation
Parameter
Interaction
B(SE)
B(SE)
%
B(SE)
%
B(SE)
%
95% CI
95% CI
var
95% CI
var
95% CI
var
12.84***
11.61***
11.05***
12.84*** (1.08)
Intercept
(1.08)
(1.78)
(1.81)
[10.72, 14.96]
[10.72, 14.96]
[8.12, 15.10]
[7.46, 14.56]
Level 1

3.3

Individual
Risk

0.16(.12)
[-0.08, 0.40]

Deviation
from
lowest risk
group
member

<1.0

1.0

0.34(.24)
[-0.13,0.81]

0.59*(.27)
[0.06, 1.12]

-1.05(1.26)
[-3.52, 1.42]

-1.61(1.29)
[-4.14, 0.92]

Risk*
Deviation

0.25*(.11)
[0.03, 0.47]

Model Fit
AIC/BIC

2193.98/2201.53

2200.06/2215.17

2162.65 / 2170.21

2163.38 / 2170.94

Note. Model 1 ICC = .36. The intercepts all four models are random but do not include level 2
variables.
* p < .05, ** p < .01, *** p < .001
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Figure 12. The relationship between post-program scores (GPPM) and individual risk (SIRProxy), displayed at different levels of relative deviance from lowest risk group member within
peer and attitude groups.
Living Skills Groups. Table 43 shows that individual risk, deviance scores, and the
interaction of individual risk and the deviation from the lowest risk group member were not
significant predictors of post-program scores. The final model (Model 4) included all variables
of interest but only explained a minimal proportion of Level 1 variance in post-program scores.
Hypothesis 3 was not supported in living skills groups.
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Table 43
Post Program Performance Multilevel Regression Coefficients, Confidence Intervals, Effect
Sizes, and Model Fit for Individual Risk and Relative Group Placement Within Living Skills
Programs
Model 4 Random
Model 1
Model 3 Random
Model 2 Random
Intercept: Risk,
Random
Intercept: Risk and
Intercept: Risk
Deviation, and
Intercept
Deviation
Parameter
Interaction
B(SE)
B(SE)
%
B(SE)
%
B(SE)
%
95% CI
95% CI
var
95% CI
var
95% CI
var
10.48***
11.71***
12.23***
10.48*** (1.17)
Intercept
(1.17)
(2.20)
(2.31)
[8.19, 12.77]
[8.19, 12.77]
[7.40, 16.20]
[7.70, 16.76]
Level 1

<1.0

Individual
Risk

0.08(.12)
[-0.16, 0.32]

Deviation
from
lowest risk
group
member

<1.0

<1.0

-0.10(.27)
[-0.63, 0.43]

-0.30(.35)
[-0.99, 0.39]

1.20(1.53)
[-1.80, 4.20]

1.61(1.61)
[-1.55, 4.77]

Risk*
Deviation

-0.13(.14)
[-0.40, 0.14]

Model Fit
AIC/BIC

1785.23 / 1792.40 1792.23 / 1806.56

1768.49 / 1775.66

1771.51 / 1778.68

Note. Model 1 ICC = .05. The intercepts all four models are random but do not include Level
2 variables.
* p < .05, ** p < .01, *** p < .001
Table 44 provides a brief overview of the results of the current study. As such, Table 44
displays which hypotheses were supported within each of the six rehabilitation group types. The
checkmarks in Table 44 indicate models in which statistically significant interactions were
observed, or models in which an interaction explained a large proportion of variability in the
outcome variable.
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-

✓
-

-

✓

-

-

-

-

-

Recidivism

-

-

-

-

-

-

-

-

✓
-

-

Performance

Motivation

-

Performance

Risk

Group Risk

Hypothesis 2

-

✓

-

✓

-

-

Performance

Risk * Group
Placement

Hypothesis 3

Note. Group-level predictor variables are displayed in bold italicized font. Person-level predictor variables are displayed in bold font. Outcome
variables are displayed in italicized font.

Living Skills

-

-

Peer and Attitude

-

✓

-

Family Violence

✓

-

✓

Violence Reduction

-

-

-

-

Performance

Substance Misuse

-

Recidivism

Risk * Motivation

-

Performance

Risk * Age

Sex Offender

Rehabilitation Type

Hypothesis 1

Summary of How Hypotheses Were Supported within Each of the Rehabilitation Groups

Table 44

Discussion
The broad purpose of the current study was to employ multiple waves of rehabilitation
data (offender client demographics, pre-program motivation, post-program performance, and
post-release recidivism) to inform clinical practice regarding how individual offender
characteristics and correctional group program features may be related to rehabilitation gains
among high-risk offenders. The most important target client group for rehabilitation is high-risk
offenders, but these clients are the most difficult to engage in rehabilitation. However, gains
made by high-risk offenders have the most impact in terms of reduced recidivism and enhanced
community safety. Thus, the results of the current project are designed to assist practitioners
regarding their understanding of high-risk clients, and the potential to strategically facilitate
positive correctional outcomes among high-risk offenders in rehabilitation.
Specifically, this study’s findings highlighted the specific conditions under which highrisk offenders may demonstrate positive program performance and reductions in criminal
behavior following participation in rehabilitation. In summary, for some offender subtypes,
older age and higher pre-program motivation were associated with improved outcome, even at
high levels of risk. Also, in four models, results suggested that individuals in relatively
homogenous groups of relatively lower risk peers performed better in programs, which supports
the conclusion that peer influence may be an important positive change mechanism for higher
risk group participants, if the direction of the peer influence is not criminogenic. Thus, there are
important features that deserve consideration when the goal of a correctional agency or program
facilitator is to maximize program performance and to decrease future criminal behavior. The
following paragraphs discuss the specific results, and the theoretical importance of the current
study’s findings.
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For Hypothesis 1, in five out of 24 models that were tested, the results suggested that
beyond the consideration of individual offender risk, some non-criminogenic individual offender
factors can be associated with program performance and future criminal behavior. Within the
RNR theoretical framework, non-criminogenic factors are related to outcomes through their
relationship with criminogenic factors. From that perspective, the results showed that noncriminogenic individual traits could be protective among higher risk offenders. Specifically, in
some rehabilitation groups, high-risk offenders who were older or more motivated to change
performed better and were less likely to recidivate than offenders with equal risk who were
younger or less motivated. Non-criminogenic factors are not direct risk factors but noncriminogenic factors can be related to the degree to which rehabilitation leads to behavioral
changes. The present results suggest older offenders and those that present as more motivated at
the beginning of rehabilitation are potentially more receptive to changing their criminogenic
needs within programs, even if high risk.
Thus, the results for Hypothesis 1 suggest that individual differences are associated with
offender performance in a rehabilitation program and future criminal behavior. Individual
variations in offender age, pre-program motivation, and individual risk contribute to
understanding how offenders desist from criminal behavior through rehabilitation, which fits
within a broader propensity framework (El Sayed et al., 2016; Hirschi & Gottfredson, 1983).
Propensity theories state that variations in individual factors, beyond age alone, are important for
determining changes in criminal behavior. The results for Hypothesis 1 showed that variations in
factors beyond offender age alone were important for determining rehabilitation performance
and future criminal behavior (i.e., individual motivation). Furthermore, the results for Hypothesis
1 showed that younger and higher risk offenders performed poorly in correctional programs, and
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this finding aligns with the results reported in Andrews and Dowden’s (2005) meta-analysis.
Also, the results for Hypothesis 1 were similar to the results of Van Voorhis and colleagues
(2013), in that, the results of Hypothesis 1 show that older offenders typically made the most
gains in correctional programs, regardless of differences in risk among older offenders. Finally,
the results support that non-criminogenic internal offender traits can be important considerations
when attempting to enhance pro-social behavioral change (Ward et al., 2004).
The results of Hypothesis 2 showed that for one of the 12 models, individual offender
risk and correctional group features interacted in such a way that correctional program
performance was enhanced when individuals were placed in groups with peers of relatively
lower risk. In practical terms, the findings for Hypothesis 2 show that the overall group
environment is an important factor for program facilitators to consider. Overall group factors
have the potential to facilitate positive behavioral change or discourage positive behavioral
change. Depending on the nature of the overall group, program facilitators may need to consider
how to protect vulnerable group members from negative criminogenic influences within the
group, or capitalize on beneficial features within the group to encourage positive behavioral
change. The results suggest that placing lower risk offenders in a program group that is, on
average, higher risk may have a negative effect on how that offender performs within
rehabilitation, and post-release (i.e., future recidivism). In contrast, placing a lower risk offender
in a program group that, on average, has a lower risk level may be more beneficial towards
program performance. Specifically, the current study’s results showed that the association
between offender risk and program performance was most pronounced in substance misuse
programs when the group could be characterized as consisting of peers of relatively higher risk.
The offenders who benefited from the external environment appeared to be lower risk offenders
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participating in lower risk groups. Thus, placing offenders in program groups that have a similar
overall risk may beneficial towards correctional outcomes, especially if the group can be
characterized as relatively non-criminogenic. The effect observed in this study aligns with prior
literature (specifically, Andrews & Bonta, 2010). Andrews and Bonta argued that the best
correctional outcomes result from placing offenders into rehabilitation that is proportional
offenders’ risk, in terms of level and intensity of rehabilitation; this is the risk principle.
Furthermore, the results for Hypothesis 2 support the framework proposed by Ward and
colleagues (2004), such that external factors (i.e., overall group risk) are important
considerations for participation in correctional programing.
The results for Hypothesis 3 showed that for two of the six models, individual risk and
relative group placement interacted in such a way that program performance was improved as the
individual offender’s risk level became relatively closer to the lowest risk group member. The
results for Hypothesis 3 suggest that group composition is an important factor for determining
how an offender will perform during a group correctional program. In terms of risk, how
homogeneous a correctional group is can either facilitate or hinder program performance. In
practical terms, the results suggest that correctional agencies should consider how correctional
groups with relatively more risk diversity might have the potential to be criminogenic for the
group members. According to Andrews and colleagues (2011), correctional group assignment
should be determined by an offender’s risk level. When group assignment is determined by risk,
there is still variation in risk level (i.e., there will be a lowest risk group member and a highest
risk group member). A program facilitator or agency should be conscious of whether group
members differ greatly from the group members who are the least criminogenic and have the
most beneficial traits. A program facilitator or agency should also be conscious of whether
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group members differ little from each other, because if there is little deviation from the most
beneficial member, a program facilitator may be able to harness the positive effects of
associating with relatively less criminogenic group members to help change antisocial attitudes
and beliefs of the highest risk group member (Andrews, 1980).
The current study included results that were not hypothesized. Several models showed an
effect where pre-program motivation was related to post-release recidivism. This is a substantive
finding because a single item was able to predict recidivism, which highlights the importance of
offender engagement in the rehabilitation process. In addition, pre-program motivation was also
related to post program performance. This finding is not unexpected given that the motivation
measure and program performance were assessed through clinical judgment by the same
program facilitator.
For the current study, a minority of the planned analyses showed support for the three
hypotheses across rehabilitation group types. This may be due to the exploratory nature of the
current study. In addition, the minority of analyses showing significant results could be due to
the indirect methods of testing the variables of interest. The hypothesized effects of group
dynamics were not directly measured, but rather, the hypothesized effects were assessed by
measuring more distal versions of the variables of interest. Thus, the indirect nature of the
analyses may also explain why findings were not relatively consistent across rehabilitation types.
Overall, the results for all three of the current study’s hypotheses build on the findings of
Lloyd and colleagues (2014), which states that, under certain conditions, certain offender
capacities and group composition can protect an offender from criminogenic correctional group
features. The results from the present study indicate that individual traits have the potential to
protect offenders who are members in groups with higher average peer risk or protect low risk
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group members from the criminogenic effects of higher risk group members. In addition,
beneficial group factors and relatively more pro-social group members can potentially
compensate for when offenders lack beneficial individual traits. In summary, individual offender
traits, overall peer group traits, within group variations, and how all three factors interact with
one another should be considered if the goals of a correctional agency or program facilitator are
to improve correctional program performance and decrease the likelihood of future criminal
behavior.
Limitations
The current project has strengths such as a complete record of intake data for a two-year
period and program performance information, which includes risk, program performance,
demographic, and rehabilitative group variables. In addition, utilizing multilevel analyses to
examine characteristics of group correctional programming adds to the literature, given this
analytic approach has not often been utilized in correctional research. Although the strengths
add to the quality of the current project, there are limitations that impact the conclusions that can
be drawn from this research. In particular, the statistical power was such that small or medium
effects within the population were unlikely to be detected when using traditional decision rules to
examine effects. To compensate, the current project reported the percentage of variance
explained in addition to statistical significance to determine the weight that should be placed on
findings regarding associations between offender and group variables and behavioral change,
program performance, and future recidivism. Next, this project may include additional, higher
level variability at the prison level. Although correctional program groups are nested within
prisons, potential bias due to prison level variability not directly modeled may be negligible due
to the high level of standardization of correctional programs and program delivery across
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prisons. Finally, each rehabilitation type was treated as a separate sample to accommodate
differences in curriculum across rehabilitation types but this project was not able to specifically
review similarities or differences across the curriculum used by each rehabilitation type.
The core interest of this project is to examine dynamic, ongoing processes that are likely
more complex than what can be assessed using a research strategy that utilizes only pre- and
post-intervention scores to characterize offender change. To examine the shape of change across
time, it would be best if at least one assessment had been taken during correctional programming
to capture behavioral, motivational, cognitive, and emotional factors that are important to
understanding how rehabilitative programs change behavior. Although the current project
includes temporal sequencing of three assessments, the use of only two assessments reduces the
potential of more fully understanding behavioral change within correctional programming.
Implications and Future Directions
Regardless of the limitations, the current project provides new directions for developing a
theoretical and empirical paradigm of how rehabilitative group and individual offender
characteristics interact to influence correctional program performance and future criminal
behavior. The current research may help inform correctional agencies’ decisions regarding how
offenders are assigned to correctional group programs. If correctional programs are able to make
empirically derived decisions that place offenders in correctional programs that target
criminogenic needs, address factors that contribute to how the change process occurs, and build
on offender characteristics that contribute to positive group effects, then those agencies and
correctional programs are in a unique position to influence positive behavioral changes.
Future research would benefit from study designs that utilize multiple (three or more)
assessments of correctional program performance to assess the impact of process variables on
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changing criminal behavior. In addition, this area of research would benefit from future
exploration of the impact of external factors (i.e., family circumstances, quality of intimate
partner relationships, positive/negative peer influences, etc.) on offender program performance
or on group correctional program characteristics to improve our understanding of offender
behavioral change.
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